


+ aie epee aie 








A NEW 





ENGINEERING SHEET 


R =Lyth, 
ZL jal, bn 
G,-G;+ ¥ 


BEYOND-THE-HORIZON TRANSMISSION 


The newest military and commercial long-range com- 
munications systems are turning towards the advan- 
tages of “scatter” transmission. By transmitting 
directly to stations well beyond the horizon, scatter 
transmission systems eliminate the construction and 
maintenance of intermediate microwave stations and 
avoid cables and repeaters of wire systems, while re- 
taining the wide bandwidths available at high fre- 
quencies. This direct transmission can span water or 
inaccessible terrain while giving predictably high sig- 
nal reliability and freedom from interference. 


A NEW APPROACH ... 
CONTROLLED SYSTEM DESIGN 


A complete analysis including the effects of climate, 
multipaths, modulation, diversity and prolonged 
equipment operation combined with an exclusive ex- 
perimental method of simulating every proposed link 
enables Hycon Eastern, Inc. to hit the performance 
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DESIGN APPROACH... 







Photograph of the earth from 100 mile altitude — Courtesy U. S. Air Force 
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target more precisely. We can reduce the expense of 
a large margin for error and eliminate the possibility 
of costly site relocations by careful assessment of 
each customer’s needs and operating conditions that 
will provide him with an optimum design. 


HYCON EASTERN OFFERS AN INTEGRATED 
SERVICE 


Within the areas of Hycon Eastern, Inc. and its asso- 
ciated companies can be found complete facilities 
not only to design, engineer and specify equipment 
for Beyond-the-Horizon Transmission Systems, but to 
design Central Offices, Connecting Wire Networks, 
perform Communication Traffic Density Surveys, 
Aerial Surveys and Mapping to determine the most 
efficient routes for land lines and for various radio 
links such as UHF/SHF line of sight. After the 
necessary facts have been gathered there further exists 
the experience to evaluate them and to specify prac- 
tical equipment with complete independence of judg- 
ment necessary to create a complete communications 
system that will fulfill present and projected needs. 
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40-ilong Stoker-fired Incinerator 

One of four 250-ton-per-day C-E Stoker installations 
in New York's South Shore Incinerator Plant, Brooklyn. 
A duplicate installation is on order for the city's Green- 
point Plant, Brooklyn, and three similar units are now 
being installed at the Manhattan E. 73rd St. Plant. 
These plants were designed by the Department of 
Public Works and are operated by the Department 
of Sanitation. 
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GET RID OF REFUSE 


REFUSE — its a big problem for cities and for industries, too. 
Usually, the best way to get rid of it is to burn it. That's 
what New York City does — using enormous stokers like the 
two shown in the incinerator furnace above, which can burn 
nearly two hundred and fifty tons of garbage and all kinds 
of refuse a day. 

Four C-E stoker-fired incinerators like this went to work 
in the vast New York refuse disposal system two years ago. 
Since then, seven similar units have been ordered. 

These stokers are specially designed to meet a special 
problem. But stoker units like this can burn mountains of 
industrial wastes, too. Moreover, combined with a waste 
heat boiler, they can be used to generate steam for space 
heating or process work. 


COMBUSTION ENGINEERING 


Combustion Engineering Building 
200 Madison Avenue, New York 16, N. Y. 


Other “waste” materials are also handled at a profit in 
C-E equipment. Bagasse — sugar cane refuse — is a thor- 
oughly practical fuel, when it’s burned in a specially- 
designed C-E Stoker-Boiler unit. Bark and wood chips, too, 
are more valuable fuels — now that Combustion has de- 
signed equipment to utilize them efficiently. 


Even vast quantities of sewage sludge are dried to a 
saleable fertilizer, or burned to a sterile ash, in C-E 
Raymond Flash Drying Systems. 


To handle refuse or conventional fuels . . . for disposal 
or steam generation . . . Combustion Engineering has both 
the equipment and the experience to meet any combina- 
tion of requirements. 
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Steam Generating Units © Nuclear Reactors * Paper Mill Equipment © Pulverizers + Flash Drying Systems * Pressure Vessels Home Heating and Cooling Units * Domestic Water Heaters © Soil Pipe 
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originedl thinking... 


AiResearch is looking for your 
kind of engineer. 

Through the years, we have 
built an outstanding reputation 
for pioneering by seeking out 
engineers with a focus on the fu- 
ture. In pneumatics, electronics, 
heat transfer or turbomachinery 
there is always a better way, and 
the creative man will find it. 


Proof of this is our record of 
accomplishment in putting air to 
work to solve many critical air- 
craft problems...one aspect of 
our leadership in developing the 
aviation accessories which make 
present day high-speed, high alti- 
tude flight possible. Our engi- 
neers also solved heat problems 
which seemed unsurmountable 
and blazed new trails in the ex- 
panding field of small turbo- 
machinery (in which AiResearch 
has more experience than all 
other companies combined). 

That’s why we need creative 
engineers...and appreciate 
them. You who qualify for an 
AiResearch position will receive 
stimulating assignments, utilize 
some of the finest research facil- 
ities in the country and be well 
rewarded financially. 


SOFT-PEDAL FOR A 
SUPERSONIC STORM 


this AiResearch pneu- 
matic control weighs only 
3 ounces, yet regulates 
the flow of hot air to 
critical airplane parts 
with unfailing depend- 
ability. It reacts 100 times 
faster than equipment 
previously used. 
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Premium positions are now 
open for mechanical engineers 
..-electrical engineers... physi- 
cists...specialists in engineering 
mechanics ...specialists in aero- 
dynamics...electronics engineers 
... aeronautical engineers. 


Write to Mr. Wayne Clifford, 
AiResearch Manufacturing 
Company, 9851 S. Sepulveda 
Blvd.,Los Angeles 45, California. 
Indicate your preference as to 
location either in Los Angeles 
or Phoenix. 


CORPORATION 
AiResearch Manufacturing Divisions 


Los Angeles 45, California » Phoenix, Arizona 


THE 





& 


PNEUMATIC VALVES AND CONTROLS + TEMPERATURE CONTROLS 


Designers and manufacturers of aircraft components: strmcteation systems + 


CARI MR COMPRESSORS + TURBINE MOTORS + GAS TURBINE ENGINES + CABIN PRESSURE CONTROLS + HEAT TRANSFER EQUIPMENT + ELECTRO-MECHANICAL EQUIPMENT + ELECTRONIC COMPUTERS AND CONTROLS Cc 
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First in the “Atoms for Peace” series of posters displayed through- 
out Switzerland during the historic International Conference and 
Exposition on the Peaceful Uses of Atomic Energy in Geneva. 


atoms for peace 
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today and TOMORROW 


Corrosion is a daily headache to many industries. In the paper 
industry, in digesters used in the pulp-making process, corrosion 
can be a most active enemy. Consequently, this equipment must 
be protected and built to the strictest requirements. 

Shown here are a few of the many precautions Graver takes to 
insure long life for digesters. First, the stainless side of the clad 
plate is carefully cleaned, polished and protected during fabri- 
cation by adhesive-backed cotton cloth. Following this, Graver 
craftsmen meticulously weld the conical section which becomes 
the housing for the solid stainless strainer. This strainer, which 
has some 30,000 individually drilled holes, is pictured about to 


be quenched to black heat, having been “‘fired” to 1950° F. 

However, not shown are the minute, periodic inspections. ..or 
the twice-performed x-rays...or the spot-checking for any weld 
fissures too small to be revealed by x-ray...or the magnetic 
measuring of thickness of clad and the recording of the position 
of each plate to check rate of corrosion for future guidance. 

Graver’s care and quality fabrication of digesters are typical 
of Graver operations in the building of many other intricate 
pressure vessels for the chemical, petroleum and atomic indus- 
tries. Where you require superior performance and assured 
quality control, give your Graver sales engineer a call. 


GRAVER TANK & MEG. CO..[NC. 


East Chicago, Indiana 
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EDGE MOOR, DEL. « 
SAND SPRINGS, OKLA. « HOUSTON « CASPER, WYO. * LOS ANGELES * FONTANA, CAL 


PITTSBURGH * DETROIT * TULSA 
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Quality Fabricators to the Process Industries 
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Styroflex Coaxial Cable 


iS GOING PLACES=—DOING THINGS 
in the Broadcast Field! 
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Perhaps Styroflex can answer your particular problem. 


Inquiries welcomed by our engineering staff. 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


300 PARK AVENUE, NEW YORK 22, N.Y. 
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SENIOR POSITIONS 


Combustion Engineering's 
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NEW NUCLEAR ENGINEERING 
AND DEVELOPMENT CENTER 


At Combustion’s new Nuclear Center in Windsor, 


Connecticut, there are immediate openings for 
qualified 

Mechanical Engineers 
Metallurgists 

Naval Architects 


Nuclear Engineers 


Aeronautical Engineers 

Chemical Engineers 

Chemists 

Design Engineers 

Electrical Engineers Physicists 

Mathematicians Statisticians 
Structures Engineers 


You'll be in on the ground floor of a fascinating and 
growing field — with a company that’s one of the 
world’s oldest and largest makers of power generation 
equipment. And in the nuclear power field, too, Com- 
bustion is a leader. 

Combustion is the third major contractor selected 
by AEC to design and build a submarine nuclear pro- 
pulsion system — and will be the first company in the 
country to complete such a contract using its own 
facilities. 

At Windsor (only 8 miles from Hartford) you'll 
find CAREERS, not jobs — in a delightful area pro- 
viding every facility for pleasant living. And you'll 
find, also, unexcelled employee benefits — tuition re- 
imbursement plan for advanced study .. . liberal 
retirement benefits . . . hospitalization and major 
medical expense insurance . . . life insurance. 

If you're a citizen and are interested in a career in 
Nuclear Power — send a complete resume, in con- 
fidence, to: 


COMBUSTION ENGINEERING, INC. 
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Reactor Development Division, Room 1021-H 
111 Eighth Avenue, New York, N. Y. 
Phone: MUrray Hill 9-4600, Ext. 720 
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Technical Man Power. — Currently the nation is in 4 
period of increasing need for technical man power 
coupled with a dwindling supply of properly trained and 
available personnel. The article “Producing More Tech 
nical Man Power” (page 341) contains a number of per 
tinent suggestions by Cuiirrorp F. RaAsswEILer to 
alleviate the dilemma. Dr. Rassweiler is vice-chairman of 
the board and vice-president of the Johns Manville Cor. 
poration, and has been affiliated with that organization 
since 1941. For the preceding 17 years, he was a member 
of the Du Pont research organization in executive posts, 
Born in Polo, Ill., Dr. Rassweiler received the B.S. degree 
in chemistry from the University of Denver in 1920, the 
master of science degree from the University of Illinois 
in 1922, and the Ph.D. degree from Illinois in 1924. The 
University of Denver also awarded him the Sc.D. degree 
in 1947. Dr. Rassweiler was at the experimental station 
of E. I. du Pont de Nemours and Company in Wilming- 
ton from 1924 to 1927 and then went to Du Pont’s 
Philadelphia Laboratory where he was assistant director 
in 1927-1933, and director from 1933 to 1941. He be 
came director of research and development of the Johns 
Manville Corporation in 1941—1942, and vice-president in 
charge of research and development in 1942. Dr. Rass- 
weiler’s article was originally delivered as an address at 
the tenth annual meeting of the Armed Forces Chemical 
Association in Cleveland, Ohio, last June 17, and ap- 
peared in the July-August, 1955, issue of the Armed 
Forces Chemical Journal whence it was brought to The 
Review’s attention by Per K. Frolich, ’23. 








Medical Engineering? — As far as we know, no one is 
proposing that colleges award the degree of medical 
engineer. But in “Union of Medical and Engineering 
Education” (page 345) Dr. James Howarp Means, ‘06, 
calls attention to the excellent science instruction now 
being offered by engineering colleges, which provides 
first-class training for those intending to follow careers 
in medicine. Dr. Means envisions the possibility that in- 
stitutes of technology could well establish programs that 
would qualify students to enter medical school at about 
the third year. The more medicine depends upon mod- 
ern scientific instruments and techniques, and the more 
M.D.’s engage in biophysics, biochemistry, research, and 
the like, the more attractive his proposal becomes. Dr. 
Means studied biology at M.I.T. as a member of the 
Class of 1906, received the A.B. degree from Harvard 
College in 1907, and the M.D. degree from Harvard 
Medical School in 1911. He was medical intern at the 
Massachusetts General Hospital from 1911 to 1913. 
He studied at the University of Copenhagen and in 
the Department of Physiology, Cambridge, England, and 
was Henry P. Walcott Fellow in Medicine at Harvard 
University from 1913-1916; and, during the tenure of 
this fellowship, established a clinical research laboratory 
at the Massachusetts General Hospital. He served in 
France with the Medical Corps in World War I, and re- 
turned to Massachusetts General Hospital. In 1923 he 
was appointed Jackson Professor of Clinical Medicine at 
Harvard and Chief of Medical Services at M.G.H. Dur- 
ing World War II he served as chairman of the Subcom- 
mittee on Clinical Investigation of the National Research 
Council, and as adviser to the Office of Scientific Re- 
search and Development. Upon his retirement from the 
Massachusetts General Hospital and Harvard Medical 
School, he was appointed staff physician of the Institute's 

(Concluded on page 332) 
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offers CAREERS 


To save a life 





Portable packages of electricity help make our lives safer and more enjoyable 


THE BRIGHT BEAM of a flashlight in the hands of an 
airman down at sea... the untold comfort of an almost 
invisible hearing aid . . . the pleasure of listening to 
your favorite music over a portable radio. 


THESE INGENIOUS DEVICES have one thing in com- 
mon—they all get their electric power from dry-cell bat- 
teries. Each day millions of us depend on these porta- 
ble packages of power for greater safety, comfort, and 
pleasure. 


LARGE BATTERIES furnish power for signalling and 
communications systems. Hearing aid batteries are now 
so tiny that they can hide under a dime. Other dry-cells 
supply power to everything from toys to Geiger counters. 


OVER 60 YEARS AGO, the people of Union Carbide 
produced the first commercial dry-cell. From this be- 





EVEREADY Flashlights and Batteries Dynel Textile Fibers 
PRESTONE Anti-Freeze ELECTROMET Alloys and Metals 
UNION CARBIDE Silicones 
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—— UCC’s Trade-marked Products include - 

SYNTHETIC ORGANIC CHEMICALS 
HAYNES STELLITE Alloys 
BAKELITE, VINYLITE, and KRENE Plastics 


ginning, they developed the great variety of EVEREADY 
batteries that now serve dependably in so many appli- 
cations. 

SCIENTISTS of Union Carbide are constantly work- 
ing on new, improved methods of producing packaged 
power. Their goal is to make dry-cell batteries do even 
more work for all of us. 

STUDENTS AND STUDENT ADVISERS: Learn more about career 


opportunities with Union Carbide in ALLOYS, CARBONS, CHEMICALS, 
Gases, and Puastics. Write for “Products and Processes” booklet. 


Union CARBIDE 


AND CARBON CORPORATION 
30 EAST 42ND STREET CC NEW YORK 17, N.Y. 


In Canada: UNION CARBIDE CANADA LIMITED, Toronto 





Prest-O-LitE Acetylene 
LINDE Oxygen 
PyYROFAX Gas 
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UNION Carbide 


NATIONAL Carbons ACHESON Electrodes 








Each part of every 
Curtis Universal Joint 
is made of specially 
selected steel, individ- 
ually heat-treated for 
a specific purpose. 
This care in manufac- 
ture is reflected in our 
catalog torque and load 
ratings — which are sub- 
stantiated by constant test- 
ing of production joints. 
That’s why Curtis Joints are 
the most dependable, durable 
and trouble-free available —the 
standard of the industry. 


CURTIS UNIVERSAL JOINTS 


@ 14 sizes always in stock — bored 
or unbored hubs %” to 4” O.D. 

° ee parts, simpler construction 

. plete equip t for govern- 
ment tests 


PLUS — facilities and engineering 
skill to handle special specification 
jobs at any time. 

Not sold se a distributors. 


Write direct for free engineering 
3 and price list. 
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ff UNIVERSAL JOINT CO., INC. 
; 8 BIRNIE AVE., SPRINGFIELD, MASS. 
As near to you as your telephone 
A MANUFACTURER OF UNIVERSAL JOINTS SINCE 1919 


; : ; 
jobs all the way from small scale laboratory equipment 
up to contracts in-excess of $1,000,000. 

Phone WAltham 5-6800 or write to: 


AUTOCLAVES CONDENSERS AND HEAT EXCHANGERS DISTILLATION 
EQUIPMENT — EXPERIMENTAL EQUIPMENT © EVAPORATORS © JACKETED 
KETTLES - MIXERS - PIPE. PIPE COILS, AND BENDS - REACTORS - SPECIAL 
MACHINERY TANKS 
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Medical Department. At the present time he is Jackson 
Professor of Clinical Medicine, Emeritus, and honorary 
physician, Massachusetts General Hospital. 


Help Wanted. — Methods which might be used to in- 
crease the supply of technically trained man power, and 
also to improve the quality and quantity of teaching in 
science subjects in secondary schools, were discussed at 
the St. Louis Regional Conference on February 4 by 
JoserH W. Barker, 16. His comments appear (page 349) 
under the title “Shortage of Engineers and Scientists.” 
After a year of study at the University of Chicago, Dr. 
Barker came to M.I.T. where he received the S.B. degree 
in 1916 and the S.M. degree in 1925. In addition, he has 
doctorate degrees from Bucknell University, Northeastem 
University, Case School of Applied Science, Union Col- 
lege, University of Rochester, and Muhlenberg College. 
He was a member of the M.I.T. Department of Electrical 
Engineering, 1925-1929; head of the Department of 
Electrical Engineering at Lehigh University, 1929-1930; 
and dean of the Faculty of Engineering, Columbia Uni- 
versity, 1930-1946. During World War II he served as 
special assistant to the Secretary of the Navy, and since 
1945 has been chairman of the board and president of 
the Research Corporation, New York City. 


Report from the West.—On March 17 some 400 
Alumni and friends of Technology attended the West 
Coast Regional Conference at Los Angeles where a no- 


table program of speakers outlined current progress in | 


science, engineering, and industrial management. A re- 


port on this meeting (page 351) is provided by Dav O. 


Woopsury, 21. Mr. Woodbury received the A.B. de- 
gree from Harvard College in 1918, an A.B. degree from 
Leland Stanford University in 1920, and the S.B. and 
S.M. degrees from M.I.T. in 1921. He has also studied at 
the School of Journalism, Columbia University. His early 
professional career dealt with telephone engineering, but 
his interests later led him into writing science articles 
for newspapers and magazines. Since 1929 he has been 
a free-lance interpreter of science. The photographic illus- 
trations were made by his son, Peter Woodbury. 











McKesson & Robbins, Inc. 
Chapman, Evans & Delehanty, Architects 


5 to 32 times 
When you find a builder who regularly gets repeat 
contracts, you can be sure his organization is above 
the average. 
Among the companies we have served are many for 
whom we have built from 5 to 32 times. 


W. J. BARNEY CORPORATION 
INDUSTRIAL CONSTRUCTION 
101 Park Avenue, New York 


Alfred T. Glassett, ‘20, President 
Founded 1917 
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This Landing Craft Retriever promises to save the Army 
Transportation Corps millions of dollars. 

In World War II landings, enemy action accounted for 
only 10 per cent of the landing craft knocked out of service. 
The majority were sunk or grounded by rough seas, but 

- could have been used again if there had been a fast, eco- 
nomical way to refloat them. 

The Landing Craft Retriever developed by R. G. LeTourneau, 
inc. is a practical answer to this giant salvage problem. 
Capable of straddling a 67-ton vessel, it can ‘‘right’’ the craft 
and transport it to deeper water or even carry it ashore. 

Special Simplex cables help operate this electrically self- 


propelled retriever. They transmit power from the generators 











landing craft 


down to the four 10-ft. wheels, each of which has a separate 
built-in motor and gear reduction unit. 

Simplex was chosen to make these vital cables because of 
its recognized ability to produce dependable cables and cords 
for specific needs. 

Contact your Simplex representative about your problem 
today. Chances are, he can supply you with a standard or 
special cable that satisfies all your requirements. SIMPLEX 
WIRE & CABLE CO., 79 Sidney Street, Cambridge 39, Mass. 










Photo courtesy R. G. LeTourneau, Inc., Longview, Texas 
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Stronger on the inside . . . More than 
32,000 crushing pounds of pressure crum- 
ple the steel wheel—yet not one single 
3-T Nylon Cord is broken. Goodyear 
Nylon Cord construction protects you 
against sudden, dangerous blowouts. 
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Safer on the outside! Goodyear’s 
new Twin-Grip tread gives you up 
to 24% more stopping ability. See 
how this extra stopping power kept 
Goodyear Engineer Mel Wilson from 
harm, while the car with new tires 
having ordinary-type treads crashed 
into the dummy in its path. 

8640 traction edges give you a 
margin of safety that can save a 


MORE PEOPLE RIDE ON GOODYEAR TIRES THAN ON ANY OTHER KIND! 


NEW 3-T NYLON 
TUBELESS TIRE 


¥GOODFSYEAR 


Stops 24% quicker at 
40 miles an hour! 








life! This new Goodyear 3-T Nylon 
tubeless tire is standard equipment 
onsome of America’s finest new cars. 
It will fit the wheels of your car, 
too, and it costs only a few dollars 
more than a standard tubeless tire. 
Goodyear, Akron 16, Ohio. 

This new Twin-Grip tread design 
is also available in a tube-type 3-T 
Nylon Custom Super-Cushion. 


Styled for today’s fine cars — 
with asmartly modern, clean-lined 
design that complements the func- 
tional beauty of the car. 


3-T NYLON CUSTOM TUBELESS SUPER-CUSHION 


o/ 






ty GOODFYEAR 


There's a Goodyear dealer near you. See him for better 
tire values... better tire care... convenient credit terms. 


Super-Cushion, T. M., The Goodyear Tire & Rubber Company. Akron, Ohio 
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PRODUCING MORE TECHNICAL MAN POWER 
By Cuirrorp F, RASSWEILER 


More than any other nation, the United States depends on tech- 
nical man power for its way of life. This article contains sugges- 
tions for meeting critical shortage in technical man power 
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science and general education. They should provide ideal training 
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Banquet address, at the St. Louis Regional Conference on 
February 4, outlined five possible solutions for improving train- 
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WEST COAST REGIONAL CONFERENCE By Davin O. Woopsury 


Illustrated account, by a father-and-son team, who were among 
400 attending the Los Angeles Conference on March 17 
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Raymond E. Hanson 


New Hampshire’s pines guard tree-skirted lake at Chocorua. 
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The Trend of Affairs 


Pestiferous Pets 


ODERN public health is much concerned with 

preventing the spread of infectious diseases 

from man to man, but also gives attention to 
preventing passage of infections from animals to 
man. As has been pointed out in the pages of The 
Review,® a United Nations report lists no less than 
86 animal diseases transmissible to man. Of these, 10 
are reported to be of such major significance as to 
merit intensive study. 

Need city dwellers be at all concerned about con- 
tracting animal diseases? As urbanites do not come 
near cattle, they need not worry about getting un- 
dulant fever. Unless they be equestrians who ride the 
bridle paths in parks, they do not come in contact 
with horses which might infect them with equine 
virus encephalitis. If they do not hunt they do not 
encounter rabbits or other wild rodents from which 
they might contract tularemia. But alas! Urban man 
has extensive and intensive contact with pets. 

Indeed, one of the major animal diseases transmis- 
sible to man is the infection that causes parrot fever 
in parakeets and pneumonia in man. The gravity of 


‘this disease led some states to attempt its exclusion 


from their territory by forbidding the importation 
and sale of parakeets. Such quarantines proved in- 
effective because, it was found, other birds that fly 
freely, and have no regard for state lines, are capable 
of conveying the infection. Therefore parakeets are 
now sold and shipped freely, and these engaging 
little birds have gained a tremendous vogue, particu- 
larly since World War II. 

But the pets with which urban folk have most con- 
tact are dogs and cats. No family home is quite com- 
plete without one or both of these animals, unless 
perchance they had been found to be the cause of 
Junior's allergies. How do dogs and cats stand as 


* “Animals Versus Man,” The Technology Review 56:390 
(June, 1954). 
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vehicles of diseases that can strike man? These pets 
suffer no less than 44 diseases transmissible to the 
human being. Seven of these are considered to be 
serious, 25 less important, and 12 rare. Twenty-two 
of these infections are shared by the cat and the dog; 
15 affect the dog alone, 7 the cat alone. Included is 
a broad spectrum of bacterial, viral, and protozoan 
infections, and infestations by parasites. Avenues of 
transmission are contact, swallowing, inhalation, 
skin abrasions, or the mediation of insects such as 
fleas or ticks. 

What can be done about this threat to health? 
People will not give up pets. Even where parakeets 
were banned, there was a thriving black market and 
the birds were common. Certainly human beings, 
even though they benefit from the myriad products 
of the Twentieth Century, are not inclined to forego 
cats and dogs, whose companionship they have en- 
joyed since the dawn of civilization. 

Indeed, there is no need for the abolition of pets. 
The spread of disease from animal to human being 
may be prevented the same way as the spread of 
disease from man to man; by effective sanitation. No 
matter how much an owner may love a pet, he should 
limit physical intimacy with the animal and wash his 
hands thoroughly after handling it. Young children 
especially need supervision in their contacts with 
pets; they lack the aesthetic inhibitions that help 
guard adults against contact with the saliva and ex- 
creta of animals. Pets should have their own eating 
dishes, or else the dishes should be sterilized after 
use. Pets should be kept free of fleas and ticks that 
might convey infection. Animals should not be al- 
lowed to defile beaches or other areas where people 
go barefoot, as at least one important animal in- 
testinal parasite enters the human body through the 
foot. Thus, although they are potentially pestilential, 
feline and canine pets may be enjoyed with impunity 
by man so long as owners observe a sensible degree 
of sanitation. 
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Highway Bridge Vibration 


> movement of traffic across highway bridges 
induces vibrations which are important for two 
reasons: (1) the stresses in the structure are increased 
above the normal static values, and (2) persons on 
the bridge may find the vibration objectionable. The 
first effect is, of course, dangerous since excessive 
vibrations may impair the safety of the bridge. The 
second effect, while perhaps not dangerous, is im- 
portant since it may result in public distrust of the 
structure. 

Although bridge engineers have recognized this 
problem they have not had available the theoretical 
means to predict accurately the dynamic behavior 
of bridges. As a result, bridges have been constructed 
which proved to be unsatisfactory. In other cases, 
engineers have discarded what would have been eco- 
nomical designs because of an unwarranted fear of 
excessive vibrations. Bridge engineering design would 
be considerably advanced by a theoretical procedure 
that would permit bridge vibration to be predicted 
with accuracy. 

During the past two years the Structural Division 
of the Department of Civil and Sanitary Engineering 
has been conducting research on the subject. Early 
exploratory field tests indicated that the dynamic be- 
havior of the vehicle itself was of primary importance 
in highway bridge vibration. This behavior is largely 
determined by the character of the roadway surface. 
It was further indicated that, in most cases, surface 
roughness on the approaches to the bridge contrib- 
uted more to the vibration than did irregularities on 
the structure itself. 

A method of analysis has been developed which in- 
cludes the dynamic characteristics of the vehicle as 
well as those of the bridge. The method was verified 
by carefully controlled laboratory tests on bridge 
models. 

A series of field tests recently completed permitted 
a comparison of the theoretical results with the be- 
havior of actual structures. These tests, which were 
made on typical highway bridges having spans of 
about 90 feet, involved the measurement of the dy- 
namic bridge deflection due to the passage of a 20- 
ton vehicle at various speeds. The vehicle itself was 
instrumented and continuous records were obtained 
by a portable oscillograph mounted in the vehicle. 
The measurements taken were the bending strain in 
the axle and the vertical acceleration of the axle mass. 
By proper combination of these readings, the actual 
force applied to the bridge could be obtained at any 
time. The mid-span deflection of the bridge was re- 
corded simultaneously. 

Typical experimental results are shown in the illus- 
tration. The upper curve shows the variation in the 
force applied to the structure by the vehicle as it 
crossed the span. The lower curve shows the bridge 
deflection during the same period of time. Also shown 
in the illustration are theoretical results based upon 
an assumed initial vibration of the vehicle on its own 
springs, which is determined by the roughness of the 
approach roadway. The differences between the theo- 
retical and experimental curves of load variation are 
of secondary importance and are due primarily 
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Comparison of theoretical and experimental mid-span deflec- 
tions of Townsend Main Street bridge. Bridge has span of 
88.67 feet and static deflection of 0.162 inch. Vehicle pro- 
ducing vibrations shown above was 20-ton truck traveling at 
37 feet per second. 


to surface roughness on the bridge, which was not 
considered in the theoretical computations. The two 
curves of bridge deflection are in close agreement. 

The experimental results indicate that the theory 
provides an accurate method for the prediction of 
bridge vibrations. Theoretical data are now being ob- 
tained by analogue computer for vehicles of various 
characteristics and bridges of various types of spans. 
When completed, this data can be applied directly to 
the design of highway bridges. 

This project is under the direction of John M. 
Biggs, *41, Associate Professor of Structural Engi- 
neering, and is being conducted with the co-opera- 
tion of the Department of Public Works of the 
Commonwealth of Massachusetts. 


Radiation Recapitulation 


ONIZING radiation, useful to mankind ever since 

Roentgen discovered the x-ray, has been finding 
application of an ever-accelerating rate since the ad- 
vent of nuclear fission. Thoroughly established uses 
of ionizing radiation are in the diagnosis and treat- 
ment of disease, tracer studies in biochemistry em- 
ploying radioactive elements, the forcing of mutations, 
elimination of static electricity, detection of flaws and 
foreign materials, gauging of thickness, location of 
leaks, and studies of friction and lubrication. 

Still in a developmental stage but showing much 
promise of ultimate practical value, is the preserva- 
tion of foods by means of ionizing radiation. Pioneer 
work in this area, done at the Institute by the De- 
partment of Food Technology co-operating with the 
Department of Electrical Engineering, revealed that 
foods in sealed containers may be sterilized by irra- 
diation, with only negligible increases in tempera- 
ture. Thus is accomplished indefinite preservation of 
the foods, without the particular adverse changes in 
flavor, color, and texture resulting from the high tem- 
peratures required for heat sterilization, as in can- 
ning. Radiation sterilization of foods has indeed been 
called “the first new basic method of food preserva- 
tion since Appert’s discovery of canning.” 

Ionizing radiation has also been found capable of 
extending the storage life of non-sterile foods, such 
as meats and vegetables held under refrigeration but 
not frozen. Thus a recent publication from the Insti- 
tute’s Department of Food Technology announces 


THE TECHNOLOGY REVIEW 














leflec- 
an of 
> ~pro- 
ing at 


; not 
' two 
it. 

eory 
m of 
x ob- 
rious 
ans, 
ly to 


1 M. 
ngi- 
yera- 

the 


ince 
ding 
-ad- 
uses 
‘eat- 
em- 
ons, 
and 
1 of 


uch 
rva- 
1eer 
De- 

the 
that 
rra- 
era- 
1 of 
s in 
em- 
‘an- 
een 
‘va- 


> of 
uch 
but 
sti- 
ces 


EW 








that treatment with high-voltage cathode rays, at 
dose levels in the order of 1.0 « 10° or 15 x 10° 
Roentgen equivalent physical, considerably post- 
poned spoilage of spinach, fresh pork sausage links, 
sausage patties, ground beef, and frankfurters held 
at refrigeration temperatures. This work was done 
by Professor Bernard E. Proctor, ’23 (Head of the 
Department of Food Technology), John T. R. Nicker- 
son, ‘32 (Associate Professor of Food Processing), 
Joseph J. Licciardello (technical assistant), Samuel A. 
Goldblith, 40 (Associate Professor of Food Tech- 
nology), and Ernest E. Lockhart, 34 (Associate Pro- 
fessor of Food Technology), who acknowledge the 
co-operation of Professor John G. Trump, *33, of the 
Department of Electrical Engineering, and Kenneth 
A. Wright, °47, of the Division of Industrial Coép- 
eration, in making available the Van de Graaff ac- 
celerator for production of the radiation employed 
and also for providing counsel on the research. 

Commercial use of ionizing radiation in the proc- 
essing of foods must await general availability of the 
needed equipment, categorial proof of harmlessness 
to the consumer, and elimination of certain changes, 
such as off-flavors, caused by the irradiation. The 
group at the Institute found that addition of harm- 
less salts such as sodium ascorbate, sodium fumarate, 
and monosodium glutamate served to obviate the 
characteristic irradiation off-flavors. Frank J. Mc- 
Ardle and Norman W. Desrosier, at Purdue Univer- 
sity, have announced methods for determining 
molecular changes in proteins of foods caused by 
irradiation; and employing these methods have ob- 
served that such undesirable changes may be mini- 
mized by adding ascorbic acid before irradiation. 

Thus developments in the food field are serving to 
broaden biological application of ionizing radiation. 
A quite novel biological use of radiation has just 
been announced; extermination of an insect pest. 
This method has made possible the total eradication 
from the West Indian island of Curacao of a serious 
livestock pest, the screwworm fly. This insect lays 
eggs in open wounds of cattle. The hatched larvae 
feed upon the exposed flesh, causing agonizing pain, 
sometimes even destroying the cattle. 

It is known that the female screwworm fly mates 
but once. Hence any female that mates with a sterile 
male never produces young. On the basis of this 
knowledge, the island of Curacao was saturated with 
laboratory reared male flies made sterile by expo- 


, Sure to ionizing radiation. By trial and error it was 


determined that a release rate of 400 sterile males 
per week per square mile served to completely pre- 
vent reproduction by this fly. In this way the pest 
was completely eliminated from the island. 

The screwworm fly is a serious pest of livestock in 
the United States, particularly in the warmer south- 
ern areas. Its elimination by irradiation sterilization 
of males would be much more difficult here, because 
this country is not a small and isolated area like the 
island of Curacao. Nevertheless it appears that ioniz- 
ing radiation has developed one more biological ap- 
plication of utility to mankind, that may in small 
measure counterbalance the terrible threat of radia- 
tion damage from atomic war, and also the danger of 
human genetic damage from the ever-mounting 
background radiation now arising from many sources. 
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More Oil: Less Water 


ANY Oil wells are “submarginal” in the sense that 
M income from oil royalties is insufficient to sup- 
port cost of operation and yield a satisfactory return 
on the investment required to drill and operate the 
well. For such wells, a minor stimulation of produc- 
tion will often make the difference between eco- 
nomical and uneconomical operation and will allow 
production of oil which, under normal circumstances, 
would be left underground. It is very much worth- 
while, therefore, to explore those techniques that 
promise improved rates of petroleum production. 

In the primary recovery of petroleum from water- 
drive reservoirs, and in secondary recovery from 
water-flood projects, the efficiency of oil production 
is often greatly reduced by the premature intrusion 
of water into the oil-bearing stratum, so that wells 
produce water and oil simultaneously in varying de- 
grees. Frequently loss of oil production appears to be 
caused by encroachment of water into the oil-bearing 
stratum immediately below the well. As a result of 
pumping oil to the surface, low pressure near the 
well-bore is accompanied by a rise in the water table 
at the well-point. As shown in Fig. 1 (page 340), the 
water table assumes a characteristic conical shape, 
with its apex at the well-bore. In addition, capillarity 
causes the water cone to rise to a higher level than 
that predicted by simple hydrodynamic considera- 
tions. There appears to be promise of increasing oil 
productivity if economical means for alleviating wa- 
ter-coning can be achieved by altering the properties 
of the formation surrounding the well-bore. 

Studies indicate that the forces required to sup- 
press the water cone are small. If it should be eco- 
nomically feasible to prevent formation of the 
water cone, or to substantially reduce the extent of 
its rise, enhanced oil productivity might be expected 
to result. Research recently conducted at the Insti- 
tute has been directed to exploring the possibilities 
of minimizing or eliminating water-coning by chemi- 
cal treatment of the formation adjacent to the well- 
bore, in order to alter the capillary forces acting at 
the oil-water interface, as shown in Fig. 2. The re- 
search has been conducted by Alan S. Michaels, 
2-44, Assistant Professor of Chemical Engineering 
and Associate Director, Soil Stabilization Laboratory, 
with the assistance of two former students of M.I.T. 
— Richard I Bergman, ’55, and Daniel L. Brown, ’55 
— the latter of whom is at present at the Institute in 
the Soil Stabilization Laboratory. 

Basically the idea behind the Institute’s research 
is to inject into the well-bore a relatively small quan- 
tity of a treating agent which adsorbs firmly on the 
formation surface around the well-bore and which 
changes the oil-water-solid contact angle so that oil, 
rather than water, wets the surface around the well- 
bore. By such a technique, oil, rather than water, 
wets the surface in what has been called “reverse 
wetting” of the porous formation. 

A laboratory apparatus, consisting of a cylinder of 
20-40 mesh Ottawa sand to which oil (kerosene) and 
water were fed peripherally and from the center of 
which the fluids could be withdrawn at a controlled 
rate via an axially located perforated tube, was used 
for this study. The oil-to-water ratio in the produced 
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Fig. 1. Naturally occurring water cone, at oil-water surface 
near well-bore, allows water to be pumped along with oil. 


fluid was measured as a function of flow rate and lo- 
cation of the oil-water horizon in the cylinder, with 
the sand untreated (that is, water-wet). Small quan- 
tities of dilute (50 parts per million) aqueous solu- 
tions of two reverse-wetting additives (octadecyl 
amine acetate, and dioctadecyl dimethyl ammonium 
chloride) were then forced out into the sand via the 
perforated tube, and the oil-water ratio redetermined 
at varying flow rates and interface locations. It was 
found that, under conditions where prior to forma- 
tion treatment no oil was delivered, treatment with 
these additives resulted in the production of fluid 
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CONDITION AFTER TREATMENT 


Fig. 2. 
wetting additives, increases rate of oil production. 


containing as much as 67 per cent oil, the oil-to-water 
ratio decreasing with increasing flow rate. Under 
conditions where, prior to treatment, the produced 
fluid contained 24 per cent oil, after treatment as 
much as 100 per cent oil was delivered. 

The results of this study suggest that, for very 
highly permeable, sandy formations, treatment of 
coned-out wells by injection of dilute aqueous solu- 
tions of reverse-wetting additives, in sufficient quan- 
tity to alter the capillary forces in the vicinity of the 
well-bore, may be useful in preventing or minimizing 
water-intrusion by coning. 





Cultural Achievement 


> Louis Pasteur established the modern sci- 
ence of microbiology during the latter half of 
the Nineteenth Century, one of his most fundamen- 
tal contributions was the development of methods 
for growing micro-organisms in pure culture. In na- 
ture, all forms of life exist in heterogeneous mixtures; 
this is especially true of bacteria, molds, yeasts, and 
such microscopic forms. Manifestly, it is difficult to 
study microbes as members of complex and variable 
mixed populations. Pasteur overcame this obstacle 
by developing methods whereby a given strain of 
micro-organism could be isolated from all others, and 
studied in pure culture. 

Pasteur’s methods for establishing pure cultures 
had one serious shortcoming that has since been 
overcome. He proceeded on the assumption that 
“colonies” of micro-organisms, grown on solid nu- 
trient media, represented pure strains. It was subse- 
quently learned that, as a result of genetic variations 
of micro-organisms that arise from time to time 
through mutation, a colony may include several 
somewhat different, if closely related, strains. This 
observation led to development of means for starting 
pure cultures of microbes from single cells. Isolation 
of single cells for this purpose is accomplished by 
extraordinarily delicate micromanipulation appa- 
ratus, capable of grasping a single microbe despite 
its minute size, generally in the order of a few mi- 
crons in diameter. 

Methods for maintaining micro-organisms in pure 
culture for study purposes are the basis of much of 
modern medicine, public health, food technology, 
and the fermentation industries. It is startling to 
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learn that this great scientific accomplishment of man 
has long been within the powers of certain species of 
ants. These insects maintain fungus gardens in their 
nests as a source of food. The substrate on which the 
gardens grow consists of leaves that the ants have 
gathered and triturated into small particles. Only a 
particular species of fungus is acceptable to the ants 
as food; and their fungus gardens represent as pure 
and unmixed a growth of this fungus as any meticu- 
lously maintained modern laboratory culture. The 
fungus has never been observed anywhere but in the 
ants’ nests. Purity of the ants’ cultures depends en- 
tirely upon the animals’ presence; if they are re- 
moved from their nests, their fungus gardens are 
quickly invaded and overgrown by fungi of other 
species and by bacteria. Conversely, if the fungus on 
which the ants feed is established in the laboratory 
on a culture medium, and this growth then sur- 
rounded with colonies of bacteria and of alien fungi, 
ants placed upon this culture will maintain their 
favorite fungus in pure and flourishing form, even 
though they clamber over the bacteria and the other 
fungi in their peregrinations about the culture plate. 

How do the ants accomplish this extraordinary feat 
of maintaining their cherished food fungus in pure 
culture despite all sorts of adversity? Apparently 
some form of antibiosis is involved; some chemical 
substance may be present that prevents growth of all 
micro-organisms except the desired one. The nature 
of such an antibiotic and a possible source are un- 
known, although it has been postulated that the di- 
gestive tract of the ants may generate the material. 
Thus the pure culture methods of ants probably dif- 
fer fundamentally from those employed by human 
microbiologists. 
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More Than Any Other Nation, the United States Depends on 


Scientists and Engineers to Maintain Its Way of Living. 


Here Are Some Suggestions for 


Producing More Technical Man Power 


By CLIFFORD F. RASSWEILER 


shortage of scientific and engineering man 
power that it seems superfluous to start this 

talk by presenting any figures to substantiate the con- 
clusion that there is serious need for active measures 
to increase the production of such technical personnel. 
So far as industrial needs are concerned, almost 
everyone here must be personally conscious of the 
impossibility of hiring enough technical man power 
this year to provide for the needed research and engi- 
neering activities which are essential for maximum 
industrial progress. As regards our situation versus 
Russia’s, the most commonly quoted and accepted 
figures are that our annual need for new engineers 
lies between 30,000 and 40,000. Against this need we 


S: much has been written and said about the 


| produced 50,000 in 1950 without any evidence of 


— 





surplus, but our production since has dropped an- 
nually until this year we will graduate only approxi- 
mately 22,000 engineers. In the meantime, in 
1955, Russia had reached an annual production 
of 40,000 engineers by intensive development of 
scientific and engineering schools and concentration 
on the teaching of mathematics and science in the 
secondary schools. There is every evidence that a 
large percentage of these men have been well trained 
by Russia’s educational system. 

However, there are no really adequate figures re- 
garding the total number of available scientists and 
engineers in comparison with industry and teaching 
demands, and attempting to forecast in this area is 
difficult. As late as 1949, a government publication 
on occupational opportunities predicted an over- 
supply of engineers and rated attractiveness of engi- 
neering careers at a rather low level. There is a very 
considerable tendency to think of our present short- 
age of technical man power as a short-time problem 
involving the discouraging government forecast, the 
low birth rate of the 1930's, excessively high indus- 
trial demand due to boom conditions, and the drain 
of military needs upon available supply. 

On the other hand, there is considerable justifica- 
tion for the belief that our present critical situation 
is at least partly due to long-range educational and 
economic trends, which are not likely to be reversed 
in the foreseeable future. The shortage of technical 
man power has now been with us for almost 15 years. 
We blamed it first on draft policies during World 
War I and the failure to continue training technical 
people during the war years. Yet the great upsurge 
in college enrollment which followed the end of the 
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war did not fill up the deficiency in technical man 
power which had grown so sharply during the war. 
Now we are tending to blame the continuing short- 
age on low college enrollments due to the low birth 
rates of the 1930's. All of the factors referred to in 
these explanations of course have an important effect 
upon our situation; but behind them lie certain long- 
range changes in our educational and economic situa- 
tion which may be more basic causes for our 
difficulty. It is about the effect of these situations on 
our technical man-power supply that I would like to 
speak here. 

Dael Wolfle, Director of the Commission on Hu- 
man Resources and Advanced Training, in his book 
America’s Resources of Specialized Talent® gives 
some interesting figures on the percentage of four- 
year college graduates who have specialized in dif- 
ferent fields in terms of averages for five-year periods 
since 1900. These figures show that, during a period 
in which science and engineering have come to be 
of increasing importance in our industrial economy 
and our national defense, there has not been a cor- 
responding increase in the interest of college stu- 
dents in these subjects. 

Specialization of college students in chemistry, 
physical science, and mathematics, which provide 
the background training for our industrial research 
progress, reached its maximum in the 1911-1915 
period when 8.9 per cent of the four-year degrees 
awarded in the United States were in these special- 
ties. Since that time the interest of college students 
in these subjects has decreased in an almost even 
trend, until in the 1951-1953 period only 4.4 per 
cent of the degrees granted were in these specialized 
fields. During this period, expenditures for physical 
research in this country grew from less than 100 mil- 
lion dollars per year to approximately four billion 
dollars per year. Yet during the period of this phe- 
nomenal growth in this activity, interest of college 
students in preparing for this type of work, or for 
teaching to prepare others for this type of work, has 
dropped 50 per cent. The reports of the Office of 
Education, now a part of the United States Depart- 
ment of Health, Education and Welfare, on “Earned 
Degrees Conferred by Higher Educational Institu- 
tions” give us detailed figures on an annual basis 
since 1949. These figures show that during this period 
the percentage of degrees awarded in the physical 
sciences has continued its slow decrease. 


® New York: Harper and Brothers, 1954. 
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Harold M. Lambert 
It is the scientist who spends his evenings reading scientific 
literature. . . 

It is interesting that during this same period, from 
1911 to the present, the percentage of four-year de- 
grees awarded for specialization in the fields of so- 
cial science and psychology has increased from 7 per 
cent to 13.2 per cent. In other words, during a period 
in which we have been disturbed by the thought that 
preoccupation with physical science was draining off 
the best of our college brains, what has actually hap- 
pened is that interest in physical sciences has been 
cut in half, whereas interest on the part of college 
students in social sciences has doubled. 

The figures on engineering do not show as clean- 
cut a trend as the figures on physical sciences. In the 
period of 1916-1925, covering World War I and its 
postwar adjustments, the percentage of four-year de- 
grees awarded for specialization in engineering aver- 
aged 9.7 per cent. In the corresponding period from 
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It is the highly trained engineer who takes a brief case full of 
blueprints home to work on over the week end. . . 
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intervening years, the percentage of degrees which 
were awarded to engineers lay between 7 per cent 
and 8 per cent. It would appear, therefore, that the 
interest of our college population in engineering sub- 
jects has shown practically no increase during a 
period in which our industries have been converted 
largely to mechanized production, and during which 
we have seen spectacular increases in the importance 
of the electrical, the automotive, and the aviation in- 
dustries based largely on engineering effort. The 
more recent trend, however, is shown most clearly by 
some figures in Dael Wolfle’s book showing the per- 
centage of four-year degrees granted to male graduv- 
ates since 1947 which have been for specialization in 
engineering subjects. His figures show that from 
1947-1953 the percentage has dropped in every year, 
making a relatively smooth trend line from 18 per 
cent in 1947 to 12 per cent in 1953. The bulge of 1950 
in engineering degrees awarded was the result of high 
total graduation, not of increased interest in engi- 
neering. The detailed report of the Office of Educa- 
tion gives the further interesting information that 
this decrease in interest in engineering subjects has 
been sharpest in the fields of aeronautical, electrical, 
and mechanical engineering, where one might have 
expected the interest to have been greatest. In each 
of these three fields, percentage of degrees awarded 
has dropped more than 50 per cent since 1949. 

It is obvious that we have been saved from what 
might almost be a catastrophe by the fact that the 
decreasing percentage of interest in physical sciences 
and engineering on the part of our college popula- 
tion has been compensated by the great rise in over- 
all college attendance. We are now in a particularly 
critical situation, because a simultaneous decline has 
been occurring during the last three years both in 
interest in these subjects and in total over-all college 
enrollment. It is possible that all we have to do is to 
struggle through to the point where total college en- 
rollments will expand again as a result of the high 
birth rates of the 1940’s. But the extent to which 
interest in science and engineering has failed to keep 
pace with its growing importance in our industrial 
civilization is too serious to be passed over without 
careful study. 

There is a growing realization that the root of our 
trouble lies in long-range changes which have taken 
place in high school education. Both decreasing in- 
terest in technical subjects and inadequate produc- 
tion of technical man power start with situations 
now facing our young people when they first enter 
senior high school. 

There will always be a certain percentage of stu- 
dents entering high school who know definitely that 
they are going to college and even that they are 
definitely going to become scientists or engineers. 
Students with such definite convictions, almost re- 
gardless of where they live, can secure high school 
training which will qualify them for college admis- 
sion and eventually for college degrees in their 
chosen specialties. 

However, the young people with whom we are 
concerned are those who enter high school without 
any definite conclusion as to what profession they in- 
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tend to eventually follow, and even without any 
definite fixed decision as to whether they do or do 
not intend to take a college education. Among these 
are many young men who could become scientists or 
engineers but who also might become salesmen, min- 
isters, or skilled mechanics. Our difficulty stems 
partly from the fact that the unconscious pressures 
to which they are subjected by our present high 
school educational system tend to turn them away 
from science and engineering, even though these 
might be very satisfactory professions to enter. 

When a young man enters high school, his obvious 
primary objective is to get a high school graduation 
certificate. If he is intelligent and aggressive, he has 
a secondary objective of wanting to make a good 
scholastic average while doing so. If he definitely 
wants to go on to college, it becomes vitally im- 
portant that this scholastic average be in the upper 
quarter or upper 10 per cent of the class if he is to 
get into the college of his choice. Also, he has the 
natural objective of wanting to take part in at least 
a reasonable amount of extracurricular activities; 
and the more intelligent he and his parents are about 
his eventual development, the more likely he is to 
feel impelled toward establishing some such suit- 
able balance. Also, being a natural human being, he 
sees no reason why he should work any harder than 
necessary to achieve these objectives. 

In order to achieve these generalized objectives, a 
student quickly finds that it is expedient to avoid 
science and mathematics as far as possible. This is 
particularly true for the earnest student striving to 
make high scholastic averages, unless he happens to 
be that rare creature who has mathematical aptitude. 
Avoiding science and mathematics is an almost in- 
evitable decision for the student who is trying to find 
the easy way to get a high school certificate or to 
get into a college of his preference. 

If you have any question about this, ask your teen- 
age children or the children of some of your friends 
what are the “snap,” or more colloquially called 
“gut,” courses in their high schools or colleges. You 
will not find algebra, geometry, calculus, chemistry, 
and physics included. In the old days, where the 
curriculum demanded courses which taught exact 
and disciplined thinking, the students were forced 
to take a considerable amount of this type of work. 
Now, however, with the liberal choice of studies and 
relaxed college requirements, the easiest way to get 


through high school and into college is to avoid as 


many of these subjects as possible. As a result, an 
increasing number of students entering college do 
not have the high school training necessary to qualify 
them for major work in science or engineering. In 
fact, college advisers say that it is very common to 
ask a student whether he would be interested in 
majoring in chemistry or physics, and find that he 
has no conception as to what the adviser is talking 
about. 

This avoidance of disciplinary subjects in our high 
schools is not simply a matter of laziness. Actually, 
our present high school practices strongly tempt our 
most ambitious and intellectual students to avoid 
such subjects. We place a great deal of importance 
upon grades. Our more selective colleges are only 
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A. Devaney, Inc., N.Y. 
the skilled mechanic, next door, spends his evenings 
watching television programs. 
interested in the high school students who have 
graduated with the highest scholastic averages. 
There is a very great temptation for the scholastically 
ambitious student to avoid those courses which he 
knows are most difficult in order to boost his scholas- 
tic average. I know it is true that the standard prac- 
tice in each course is to adjust the grades so as to 
give the same distribution between A’s and B’s in 
calculus as are given in art appreciation, but any 
student knows that the mental caliber of the students 
in the calculus class represents tougher competition 
than the average mental caliber of the students in 
the art appreciation course. 
To point up the seriousness of this situation, let me 
give you a few specific examples. 
Through my sons, I have followed the develop- 
ment of a young man of excellent mental ability who 





H. Armstrong Roberts 
. . the worker, whose responsibilities end when he punches 
the clock on his way out, spends his week ends at a lake. 
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is now a student at one of the Ivy League colleges. 
In preparatory school he had his heart set on going 
to one of the Ivy League colleges, but to do so he 
had to have the financial assistance of a scholarship. 
I know that throughout his preparatory school course 
he carefully selected, as far as possible, only those 
subjects in which he thought he had the best chance 
of getting the highest possible grades. He got the 
scholarship, but studied only the absolute minimum 
of mathematics and science in his preparatory work. 

Another case is that of the son of an engineer 
friend of mine. The boy had gone through high 
school intending to be an engineer. He was in 
friendly scholastic rivalry with three of his friends 
who were going to specialize in business administra- 
tion. His particular high school offered two senior 
courses in mathematics: one a special intensive 
course for prospective engineers, and the other a 
much easier and more generalized course for pros- 
pective liberal arts students. He took the engineer- 
ing course; his friends took the generalized course. 
There was no question about his being a better 
mathematician than his friends; but, due to the 
greater competition in the specialized course, he got 
a B whereas his friends got A’s. They graduated cum 
laude as a result and he did not. All four of them 
are now studying business administration. 

One of the best of our smaller strictly liberal arts 
colleges requires two years of a generalized science 
course for graduation. The course is divided into two 
sections: one is a specialized course for science 
majors, and the other a generalized course adjusted 
to represent the minimum of scientific knowledge 
which they feel a liberal arts graduate should have. 
A few years ago they had a near rebellion among 
the students in the generalized course. They threat- 
ened to go on a strike because the work was too dif- 
ficult and too many of them were failing. All this 
happened in a college which accepts for entrance 
only students with top high school grades. I under- 
stand unofficially that now this school, before admit- 
ting students, goes beyond their generalized scholas- 
tic average to make sure that they have a record in 
mathematics and science which will insure their 
ability to successfully carry at least a minimum col- 
lege science course. 

Recently I was talking to the assistant head of the 
home economics department in one of the teachers’ 
colleges. She said the college was having difficulty 
in getting girls who will specialize in home eco- 
nomics because the course includes a certain amount 
of chemistry. In addition, students who do select 
home economics have difficulty in getting through 
the chemistry course largely because they are almost 
all highly deficient in mathematics preparation. 

It would be highly unfair, however, to our young men 
to imply that their decisions to avoid mathematics 
and science are based entirely upon what is easy or 
expedient. If you talk to students in high schools or 
colleges, you will be impressed by the fact that their 
selection of courses is greatly affected by their opin- 
ion of the teachers giving the course. The kind of 
intelligent, ambitious people we need in science and 
engineering are very likely to choose a tough course 
if they feel the teacher is interesting or particularly 
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that the greatest difficulty with our high school situa- 
tion is the steady long-range deterioration in the 
caliber of the teaching of science and mathematics in 
the secondary schools due to the difficulty of getting 
and keeping adequately trained teachers of science 
and mathematics. If our high schools were ade. 
quately staffed with teachers who had a sound train- 
ing for science — and the personality to make students 
see the fascination which science and mathematics 
can have for an educated mind — we would not have 
to worry about the fact that other pressures were 
tending to drive even our ambitious and intelligent 
students away from these courses. 

The difficulty of keeping the high schools supplied 
with properly trained science and mathematics 
teachers is the inevitable result of a long-range eco- 
nomic trend which there seems little likelihood of 
reversing. A man who would meet the specifications 
of a really capable and inspiring high school teacher 
of science also exactly fits the urgent needs of our 
scientist-hungry industrial machine. There is a very 
wide differential, salary-wise, between the industrial 
opportunity and the teaching job. There is no reason- 
able possibility of either reducing the financial at- 
tractiveness of the industrial job or of raising the 
financial inducement of the teaching job to match 
that of the industrial position. School boards are al- 
most unanimous in feeling that they cannot possibly 
pay the science teachers more than they pay their 
other teachers with university degrees. With the 
growing problem of providing schools for the mount- 
ing student population, there seems no reasonable 
likelihood that school taxes can be raised to the point 
where all high school teachers can be paid salaries 
comparable to what industry is paying graduate 
scientists. The high schools cannot pay a qualified 
graduate scientist any more than they feel justified 
in paying a young woman seeking a three-year or 
four-year job before she gets married. Therefore 
there seems little practical likelihood of solving our 
high school science problem by a radical and over- 
all improvement of the caliber of the people teaching 
science in the high schools. 

There will always be some splendid science teach- 
ers in our high schools and one must speak words of 
praise for the industrial companies and other organi- 
zations who are trying to make the lot of these high 
school teachers of science more attractive by sum- 
mer jobs, plant visits, and a variety of other efforts. 
However, as long as the major economic incentive 
draws scientific men to industry instead of to the 
secondary schools, we can only expect a worsening 
of the present situation where more and more science 
and mathematics courses are being taught by people 
with no specialized training in these subjects. 

There are, however, three things which it should 
be practical to do and which should go far toward 
solving the problem of creating, in our high schools, 
a situation where a proper number of qualified stu- 
dents become interested in and prepared for scien- 
tific and engineering careers. Fortunately, all three 
of these things can be done by industry without get- 
ting involved in local school board politics or raising 

(Continued on page 370) 
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gain understanding of human behavior and its mo- 
tivations, not only in the individual, but as reflected 
in the community as well. Finally, in order that the 
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the extent that it required some knowledge of quan- 
titative principles in order to accomplish its practical 
purposes. 


hools, | professional person may be able to circulate freely It is more recent history, however, that concerns 
1 stu- | among, and communicate with, intelligent and well- _us in this present analysis. From the era of the Renais- 
scien- | educated people, it is imperative that he himself —sance onwards, one finds medicine progressing as a 
three | have the benefit of at least a modicum of good gen- practical art, illuminated from time to time by flashes 
t get- | eral education. of scientific insight, and gaining steadily in respect- 
aising The personal qualities of detachment, the ability —_ability and social status, until it took its place beside 

to make value judgments with integrity, toreach wise —_ law and theology as one of the learned professions. 
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Massachusetts General Hospital 


A practical example of the union of medicine and engineering 

is shown here as Gordon L. Brownell, ’50, Ph.D., physicist at 

M.I1.T. and the Massachusetts General Hospital (left), works 

with John B. Stanbury, M.D., physician at the Massachusetts 

General Hospital and the Harvard Medical School, making 
use of radiation to solve medical problems. 


As such, medical education became an altogether 
proper function for the great universities, and for the 
most part faculties of medicine have become univer- 
sity faculties. Not so with engineering, which receiv- 
ing no corresponding academic accolade, has been 
obliged to develop its own independent system of 
education. This it has done by creating its schools 
and institutes of technology, which in turn, in the 
course of their evolution, have now come close to full 
university stature. It was early recognized that engi- 
neers, no less than other professionals, need general 
as well as vocational education. Therefore, in order 
to provide this, the engineering schools have added 
unto themselves all those disciplines which are neces- 
sary to give it. 

Not having originally penetrated the fold of the 
traditional university as had medicine, engineering 
has made its own near-university fold for itself. Thus 
medical and engineering education, starting far 
apart, have subsequently drawn together in some im- 
portant fundamentals, and this fact packs a challenge 
which is quite worth identifying. 

In brief, the great schools of technology of today 
have actually become, as James R. Killian, Jr., '26, 
President, has said, universities polarized around sci- 
ence. They have reached the point of being proper 
breeding grounds for any of the professions which 
render a skilled service to the community requiring a 
firm and broad foundation in the basic sciences. The 
list includes not only all the subspecies of engineering, 
but architecture, industrial management, and at least 
a portion, of medical education as well. 

As a matter of fact, M.I.T. has been giving premedi- 
cal education almost since its very beginning, or at 
least after their undergraduate years, certain of its 
alumni have had no difficulty in being accepted by 
medical schools. Only very recently the Institute has 
issued an attractive brochure entitled “Premedical 
Programs at M.I.T.” This proclaims that “over 400 
physicians now practicing in the United States took 
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their premedical work at M.LT., and currently a 
dozen or more M.I.T. seniors each year enter leading 
medical schools in the United States and abroad.” | 
got part of my own inspiration to study medicine 
when I was a special student in biology under the 
late Professor William T. Sedgwick in the academic 
year 1902-1903 “when M.I.T. was Boston Tech,” and 
Samuel C. Prescott, 94, Professor of Industrial 
Biology, Emeritus, was one of my teachers! 

The premedical brochure makes the point that 
there should be no set premedical course. Medicine 
needs people with many different kinds of back. 
ground and preparation. The “quality they must all 
have in common is breadth, as well as some depth, 
in learning.” The same can be said of engineering. 

In April, 1948, I had the privilege of attending an 
interprofessions conference on education for profes- 
sional responsibility held at Buck Hill Falls, Pa. The 
guiding genius of this meeting was Elliott Dunlap 
Smith, Provost of Carnegie Institute of Technology, 
The professions he called together were law, medi- 
cine, theology, engineering, and business administra- 
tion. The avowed purpose was to compare the objec- 
tives, methods, and human relations of these several 
disciplines in order to derive principles which de- 
termine professional and social responsibility in all 
of them. It is interesting that of the five professions 
chosen, three are of the group of old learned profes- 
sions, and two are, relatively, newcomers. From its 
inception, M.I.T. has served engineering and, more 
recently, business as well. Moreover, the Institute 
also seeks to provide the opportunity for its students 
to acquire that broad background of learning so 
necessary in all professional work. 

The gist of the Buck Hill Falls deliberations was 
that professional education must inculcate the 
recognition and acceptance of responsibility in pro- 
fessional matters, and that in company with general 
education, it must participate in preparing profes- 
sional students for “effective citizenship and culti- 
vated living” as well. It was believed desirable that 
general education and professional education be so 
related to one another that these values can be at- 
tained “without allowing four college years to elapse 
before education takes on the vitality and usefulness 
that it could have from the start.” For the very reason 
that it has been obliged to develop its own educa- 
tional system, engineering alone, of the professions 
under discussion, has succeeded to some degree in 
effecting such educational integration. 

As one looks at professional education other than 
in engineering, it is at once apparent that a sharp 
dichotomy exists between the general education at 
the college level and the professional education at 
the graduate level. Very often the two are given in 
different institutions — always they are given by dif- 
ferent faculties. Beyond the fact that certain subjects 
are required for admission by the professional schools 
at the college level, in practice there is but little edu- 
cational continuity between them. For the student in 
a liberal arts college who looks forward to a career 
in medicine, the struggle to get into medical school 
itself creates a veritable obstacle to the attainment of 
the educational integration which would seem so de- 
sirable. The term “premed” discloses what I mean. 
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At the college level, requirements for entering the 
medical schools are largely basic science, and there- 
fore (if entered in the right spirit) a proper part of 
well-conceived general education. Entrance require- 
ments in the premedical schools, however, may be- 
come reduced to mere leverage subjects, in which 
excellence is sought by the student, not for purposes 
of general education, but for the ulterior one of get- 
ting him into medical school. These premedical sub- 
jects may indeed become merely inclusion bodies in 
the liberal arts program, unrelated to the rest of it. 
But they may also undermine such a liberal arts pro- 
gram, converting it from true general education to 
prevocational training. Instead of rejoicing in the op- 
portunity for general learning (of which science is a 
normal part) the college student headed for medicine 
already regards himself as a professional person — a 
“premed” — and the only responsibility of which he is 
conscious is that of equipping himself for that single 
discipline. The label “premed” itself may impose 
something of an educational strait jacket. I have had 
undergraduate students say to me that they woul. 
like to profit by the wealth of opportunity afforded 
by a liberal arts program, but cannot afford the time 
and effort necessary to do this, because getting into 
medical school is their primary objective, and for this 
one must earn high marks in physics and chemistry. 

In engineering schools professional education has 
always begun at the undergraduate level, and many 
an engineer has entered the practice of his profession 
upon completion of the undergraduate course. A 
situation of this kind is equivalent to entering medi- 
cal school directly from secondary school, and start- 
ing the practice of medicine immediately after 
graduating from it. Such a sequence has, to be sure, 
occurred in the past, but now it is no longer per- 
mitted. A minimum of two years — and more usually 
three or four — are spent at the college level before 
entering medical school. 

The undergraduate student in an engineering 
school is in no such potentially frustrating position as 
is the premedical student in a liberal arts college. 
Unlike the premedical student who has a struggle 
ahead of him to gain entry to his professional school, 
the student of engineering is already in. Along with 
his professional training a modicum of general edu- 
cation is also offered the student of engineering; in- 
deed at times it may be forced on him. 

As educational evolution has progressed, however, 
the tendency has been for ever more engineering 
students to elect to stay on for graduate studies lead- 
ing to advanced degrees in engineering. In this re- 
spect engineering and medical education have drawn 
together. But there is an important difference. In 
engineering there need be no change from one school 
to another; in medicine, the student transfers from a 
faculty of arts and sciences (with little interest or 
understanding of medicine) to a faculty of medicine 
with a similar lack of interest in general education. 
Engineering thus escapes the dichotomy of medical 
education. In training engineers, general and profes- 
sional education can flow along together uninter- 
ruptedly from Freshman year to the doctorate, and 
the possibility exists of relating the two meaningfully, 
although consummation is as yet far from complete. 





It is time, now, to disclose the point of the analogy 
which I have been attempting to draw between engi- 
neering and medical education. Briefly it is that hav- 
ing developed their departments of basic science to 
a high degree of excellence and distinction, having 
greatly enriched their schools of humanities, and 
having become in fact “universities polarized around 
science,” engineering schools are now uniquely quali- 
fied to expand their contributions to medical educa- 
tion. Although “institute of technology” remains their 
generic name, they are in fact educating career 
physicists, chemists, biologists, economists, architects, 
and industrial managers as well as engineers. Since 
institutes of technology offer, in very fine quality, 
most subjects needed to educate physicians, up to 
what is called the clinical level, why should they not 
now appropriately add this band to their already 
broad spectrum of professional education? 

Recently I asked a member of M.LT.’s Class of 
1956, who has already been accepted by a leading 
medical school, when he made up his mind to go into 
medicine. He replied that it was in his high school 
days. I then asked why in that case he chose M.LT. 
for his undergraduate education. “Because it excels 
in its basic science teaching,” was his answer. 

The reasons for claiming that institutes of tech- 
nology are uniquely equipped to participate in medi- 
cal education have already been partly indicated. 
The excellence of basic science is one, the avoidance 
of a confusing dichotomy between college and pro- 
fessional school education is another. The possibility 
of continuing under a single faculty up to the point 
of clinical application is very appealing to me. I be- 
lieve it would permit the achievement of that mean- 
ingful relationship between general and professional 
education, and the development of the sense of re- 
sponsibility, both professional and to the community, 
which the Buck Hill Falls conference regarded as 
prime desideratum. 


With doctorate degrees in both medicine and _ biophysics, 

Myles Maxfield, ’50, Assistant Professor of Biophysics, is well 

qualified to direct the training of M.1.T. students who ulkti- 
mately wish to follow careers in medicine. 
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1 also believe that expansion of the educational 
function of an institute of technology into the medi- 
cal field would benefit its whole operation. The inter- 
mingling of students headed for a variety of 
professions, but having the common need for firm 
grounding in basic science, is of itself of high educa- 
tional value. The introduction of a medical element 
would enhance this process still further. Some sub- 
jects now taught, at least at M.I.T., would be pe- 
culiarly enriched by closer contact with medicine. 

Actually, of course, M.I.T. has collaborated in 
medical activities on several fronts for a long time. 
Professor Robley D. Evans of the Department of 
Physics, for example, studied radium poisoning with 
Dr. Joseph C. Aub at the Huntington Memorial Hos- 
pital as early as 1934. Then in 1937 with the advent 
of radioactive iodine, Evans began a series of inves- 
tigations in co-operation with medical investigators 
which has continued with broadening scope ever 
since. The application of radioactive iodine to prob- 
lems of the thyroid gland, studied jointly with mem- 
bers of the Thyroid Clinic of the Massachusetts 
General Hospital, seems to have been the first use of 
radioactive isotopes in medical research. In passing, 
it is worth noting that it was the promise of this early 
work with radio iodine which made it possible to 
raise the money with which to build the cyclotron at 
M.LT. A great expansion of isotope work by the In- 
stitute and the teaching hospitals of Boston has taken 
place since those days. During World War II, Evans 
with Aub, and the late Soma Weiss, used radioactive 
isotopes of iron in studies on the preservation of 
blood for the Armed Forces, and after the war, with 
Ivan Frantz in studies on proteins with radioactive 
carbon. Later Gordon L. Brownell, ’50, research as- 
sociate in the M.I.T. Physics Department working at 
the Massachusetts General Hospital, used radioac- 
tive arsenic for the localization of brain tumors. It is 
no exaggeration to say that the use of radioactive 
isotopes has greatly widened the frontiers of medi- 
cine. In this development, M.I.T. has played a pio- 
neer and essential role. The pioneering work in the 
use of radioisotopes represents a fruitful union of 
physicist and physician. 

In the field of high-voltage x-ray therapy, the 
treatment station of Professor John G. Trump, ’33, 
operating in collaboration with the Lahey Clinic and 
within the Department of Electrical Engineering, 
constitutes another M.I.T. excursion into medicine, 
likewise pioneering in character. In this case, patients 
actually come to the Institute for treatment. 

Of course, the Institute has its own medical de- 
partment, which not only offers medical care to stu- 
dents, faculty, and employees, but also participates 
informally in the educational process from the psy- 
chological point of view, and at the research level in 
certain problems of preventive medicine. Within the 
Medical Department, Dr. Harriet L. Hardy, Assistant 
Medical Director, has built up an occupational medi- 
cine sub-department, which has become very dis- 
tinguished. Not only does it have the duty of 
protecting the whole Technology family from the 
peculiar chemical and radiation hazards of the kind 
of work which goes on here — but it conducts re- 
search in these fields also. The Medical Department 
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is not officially a teaching department, but its useful. 
ness could be extended were it to become one. 

In view of these impressive facts, I have in inind 
that M.L.T. might do much more in the medical field. 
Undergraduate students, working in the general area 
indicated in the premedical brochure, might be offered 
the opportunity to continue expansion of their M.LT. 
training for an additional two years, studying those 
science subjects required for admission to the third- 
year class of medical schools. During this time, 
students in such a program could earn bachelor’s and 
master’s degrees. They would not necessarily be com- 
mitted to medicine until well along in such a program, 
They might instead proceed toward doctorates in 
more basic disciplines — biochemistry, physiology, 
microbiology, or one of the behavioral sciences. 
Some fundamental knowledge of the action of noxious 
agents is very broadening in all these disciplines. 

I have long thought that an advance could be made 
if a faculty of arts and sciences, and one of medicine, 
would collaborate to offer such a program, but the 
deep cleavage existing between these, and the fre- 
quent switching from one institution to another by 
students, make this extraordinarily difficult. But no 
such difficulty would arise were an institute of tech- 
nology to offer such a program. It would be quite 
similar to what already occurs in England where stu- 
dents matriculate as Freshmen at Oxford or Cam- 
bridge, and stay there until they go to London for a 
couple of years for clinical training at one of the 
teaching hospitals. In contrast to the struggle to get 
into the first-year class of medical schools, students 
would have no difficulty at all in getting into the third. 
Many medical schools have capacity for more third- 
and fourth-year students, and therefore are eager to 
get good transfer students. Heretofore, the source of 
these has been the two-year medical schools like that 
of Dartmouth, for example. But many of these are ex- 
tending their training to four years, and therefore are 
themselves absorbing much of the present supply of 
transfer students. If M.I.T. offered a program such as 
I have suggested, my prediction would be that its 
graduates would be avidly “snapped up” for the third- 
year classes of top-ranking medical schools. I would 
also expect them to be better prepared in some re- 
spects, at that level, than those who had come up the 
conventional ladder. Further, I believe that M.LT. 
teaching of such subjects as microbiology, pathology, 
immunology and pharmacology, of itself would add 
new meaning to our existing subjects of biology, bio- 
chemistry, and biophysics, quite apart from its obvious 
utility in medical education. I have no doubt that 
engineering throws back to physics, or other basic 
sciences, challenges which otherwise would not have 
been recognized. So, too, does medicine; from its 
observation of disease, fundamental questions arise 
which might not otherwise have entered the head of 
student or teacher of basic science. 

Finally, I would expect that, on the more human 
level, a medical function in our midst would contribute 
to the depth of understanding in our areas of social 
sciences, economics, and industrial management. If 
this proved true, it would be further justification for 
M.I.T. to participate in the education of those who 
serve the medical function. 
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SHORTAGE OF 
Engineers and Scientists 


Five Possible Attacks on This Problem Are Outlined; 
All Will Have to Be Employed Vigorously So That the 
Nation’s Technical Man Power Will Be Properly Trained 


By JOSEPH W. BARKER 


and educational institutions have a present man- 

power shortage of not less than 35,000 engineers 
and scientists; the figure is more probably of the 
order of 50,000, and it may run as high as 70,000. 
This June we shall graduate about 23,000 in science 
and engineering, and before we get to June, 1957, 
with something between 23,000 and 25,000 graduates, 
losses from retirements and deaths will have brought 
the shortages back to about 50,000. This statement 
is predicated upon a continuation of business activity 
at the level of an annual Gross National Product of 
400 billion dollars — the present rate at which busi- 
ness has leveled off after its recent rises. It is further 
predicated on the assumption that there will be no 
increase in the ratio of engineers and scientists to 
other employees. The estimate also allows for no in- 
crease in the number of teachers of science and engi- 
neering in our total educational system, from high 
school through university. 

I have depended upon the most conservative esti- 
mates of professional economists for the statement 
that Gross National Product will rise to something 
more than 400 billion dollars, before leveling off in 
the last quarter of this year and will continue at 
about the 400 billion dollar annual rate for 1957. Of 
course, there must be some element of crystal-ball 
gazing in those predictions. There is some uncer- 
tainty in guessing whether or not the “cold war” will 
get hotter; whether it will stay at its present tem- 
perature, or will get colder. Whichever way our de- 
fense preparations go will certainly have an effect 
upon Gross National Product. 

The assumption that there will be no increase in 
the ratio of engineer-scientist employment to total 
employment in industry is certainly overly conserva- 
tive. In 1900, industry in the United States employed 
one engineer or scientist for every 250 employees; 
by 1950, this had increased to one for every 60, and 
it is still increasing. For example, in 1953, the Gen- 
eral Electric Company is reported to have had one 
engineer or scientist for every 15 employees and to- 
day that ratio is nearer one to 10. In the aircraft 
industry it was one to eight in 1954. Every new 
technological development tends to increase this 
ratio. Every increase in labor rates moves industry 
closer to more automation and this, again, increases 
the ratio of engineers to total employees. Hence, my 
assumption that there will be no increase in this 
ratio by June, 1957, cannot but be extremely con- 
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servative in calculating what the shortage will be by 
June of 1957. 
’ Our entire educational system, from junior high 
school through university, is presently suffering from 
a serious shortage in the number of qualified teachers 
in every field. In the high schools the shortage of 
qualified teachers is most acute in mathematics, 
physics, and chemistry. Teachers of the same sub- 
jects — plus engineering — are acutely needed in our 
colleges and universities. This shortage is aggravated 
by the simultaneous shortages in industry and gov- 
ernment, since even starting salaries in industry, be- 
ing higher than those in schools, tend to draw 
teachers with scientific or engineering training away 
from the schools. Yet, a lack of qualified science 
teachers in the schools tends to discourage students 
from selecting science and engineering as careers. 
We are in a vicious cycle. 

When we consider what may be done to break this 
vicious cycle in order to secure more engineering and 
science graduates to fill the yearly demand and to 
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cut down the accumulated shortage, we find still 
other discouraging trends. For the past seven to 10 
years, the percentage of high school students study- 
ing mathematics, physics, and chemistry has been 
rapidly declining. These high school studies are pre- 
requisites for admission to engineering or science 
majors in most of our colleges. The free elective 
system so widely prevalent has made it possible for 
high school students to graduate without undertaking 
these rigorous and demanding subjects. The students 
have been encouraged to seek the easy way. In addi- 
tion, the lack of enthusiastic, competent, and dedi- 
cated teachers of science has tended to discourage 
even those students who initially desired to pursue 
these science prerequisites for admission to engineer- 
ing and science programs in college. Under such con- 
ditions, it is not difficult to see why graduating 
college classes in engineering and science have been 
declining since 1950, even in the face of the known 
high demand for engineers and scientists. 

It also is true that, in the years immediately follow- 
ing World War II, the U.S. Department of Labor 
was anticipating a serious depression. This Office is- 
sued Guidance Counseling Advice (which became 
widely disseminated in the high schools) to the gen- 
eral effect that engineers and scientists would be in 
oversupply, due to the intensive war effort in training 
such men. Under the influence of this advice, high 
school guidance counselors discouraged students 
from attempting engineering and science careers. 
Now we are reaping the whirlwind of this misinfor- 
mation. It was not until the fall of 1953 that engineer- 
ing and science freshman enrollments in our colleges 
began to increase materially. It will be at least two 
years before these enlarged classes graduate to enter 
industry and teaching. 


Industry’s Stake 


Since the quality of high school teaching of science 
has a marked effect not only on the numbers but also 
on the intellectual quality of the students entering 
college for science majors or engineering, industry 
should have a very large stake in seeking to improve 
teaching levels. But industry is competing with the 
schools for the limited number of graduates. For the 
most part, salaries of high school teachers are based 
upon a fixed scale which depends upon the number 
of years of teaching and the amount of credit in edu- 
cational methodology, which the teacher has accumu- 
lated toward an advanced degree in education. The 
law of supply and demand is not permitted to enter 
the teaching salary scale nor is quality of teaching 
permitted to be a factor in salary. Industry, on the 
other hand, operates completely under the law of 
supply and demand. Starting salaries offered for sci- 
ence and engineering graduates rise as the demand 
exceeds the supply. At the present time, the industrial 
recruiting parties on our college campuses and the 
employment advertisements in every metropolitan 
newspaper are offering a minimum of $400 per month 
for graduates with a bachelor’s degree. How can a 
public school system compete for these men and 
women when most school starting salaries are at the 
average of $300 to $325 per month? 
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Let me point out another very important group of 
statistics. College graduates are approximately 22 or 
23 years old. This means that they were born about 
1933-1934, when the birth rate for the nation was at a 
very low point; this was one of the effects of the great 
depression. This age group also suffered casualties in 
the Korean conflict and hence the remainder is nu- 
merically even smaller than normal for an equivalent 
birth rate. It was not until the later years of World 
War II that our national birth rate began its sensa- 
tional climb to its present level. For instance, the 
average birth rate from 1930-1939 was about 2.4 mil- 
lion, but by 1954 it had climbed to 4.1 million, and is 
still tending upward. These increased birth rates have 
produced a wave of students presently crowding our 
elementary schools. Shortly, it will be pushing junior 
—and soon, thereafter, senior — high school enroll- 
ments to something approaching double the enroll- 
ments of 1950. 

To furnish teachers for the public schools so that 
these vastly increased enrollments may be handled 
effectively is a vital and serious problem for the 
maintenance, alone, of our educational system with- 
out giving any leeway for improving the quality of 
education. These teachers must come from the smaller 
numbers in the preceding age groups and must be 
secured in the face of competition from industry. Do 
not for a moment minimize the critical problem fac- 
ing your school administrators. They are in need of 
your sympathetic consideration and effective co-op- 
eration at this time. 

Just to give you one more complicating factor, let 
me mention the centrifugal tendencies in our me- 
tropolises. Suburbs are springing up in ever greater 
numbers and at greater distances from the urban cen- 
ter as the automobile makes travel quicker. Subur- 
banization makes new school buildings a necessity and 
these become another demand upon the school tax 
dollar. Certainly, new school building needs are com- 
peting with teacher salary raises for parts of the tax 
dollar. And communities have already been forced to 
raise the school tax rate to heights which threaten 
community development. 

Have I painted such a sad state of affairs that you 
despair of any solution? Certainly, I hope not. But 
we must face what seem to be the facts of the case. 
Now, let me try to give you some possible methods 
of attack upon these problems. 


Five Methods of Attack 


First of all, I believe that industry must re-evaluate 
its demands for scientists and engineers. Wherever 
possible, technicians must be used in place of junior 
engineers and scientists. Even where this type of em- 
ployment has been shown to be valuable “on the job” 
training for young graduates of engineering and sci- 
ence, we cannot afford to be profligate when the de- 
mand so far exceeds the supply. We must use 
engineers and scientists only where no one else can 
properly perform the duties. Such re-evaluation might 
well reduce the demand somewhat. 

Second, I believe our schools could well reconsider 
the “certificate for teaching” requirements. For in- 

(Continued on page 364) 
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All Photographs by Peter Woodbury 


orE than 400 M.I.T. Alumni on the West 

Coast attended a day-long Regional Con- 

ference held in Los Angeles on March 17, 
with an extra complement of wives and friends help- 
ing to jam the Banquet Room of the Hotel Ambassz- 
dor for the evening festivities. The vigorous speech 
of James R. Killian, Jr.,’26, President, on the improve- 
ment of engineering education was the principal after- 
dinner attraction. It was preceded by the presentation, 
to Donald W. Douglas, ’14, of a citation for outstand- 
ing service to the country and the world. Dwight C. 
Arnold, ’27, President of the Alumni Association, 
made the award. Mrs. Douglas, also present, received 
a set of eight M.I1.T. Wedgwood bone china plates, 
designed by Samuel V. Chamberlain, ‘18. 

The Conference, dedicated to the theme, “The 
Impact of Today’s Technology,” opened promptly at 
10:00 a.m. in the hotel’s large auditorium, with Samuel 
E. Lunden, ’21, presiding. Mr. Lunden shared the 
rostrum with Anthony Thormin, ’27, President of the 
M.I.T. Club of Southern California, in introducing 


‘Mayor Norris Poulson of Los Angeles. His Honor’s 


dark suit was enlivened by a brilliant green tie, which 
he had worn, he said, as a greeting to his Irish friends 
in and out of the audience on this St. Patrick’s Day 
of 1956. Mr. Lunden observed, after the Mayor's 
greeting, that the tie might also symbolize the “smog 
green” condition with which the city had greeted the 
large team of Institute visitors. 

First speaker of the morning was Gordon S. Brown, 
31, Head of the M.I.T. Department of Electrical En- 
gineering, introduced by William H. MacCallum, ’24, 
a former president of the sponsoring club. Dr. Brown 
regretfully announced that he was pinch-hitting for 
George R. Harrison, Dean of the School of Science, 
unhappily confined to a sickbed in Cambridge. With 
his unfailing, though gentle vigor, Dr. Brown gave 
the audience a rapid-fire discussion of automation, 
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West Coast 
Regional 


Conference 


By DAVID 0. WOODBURY 


Dwight C. Arnold, ’27, President of the Alumni Association 
(left), presents to Donald W. Douglas, ’14, citation for out- 
standing service to the country. 


which he characterized as a horrid word, whose fas- 
cinating gadgetry often is confused in the public 
mind with its tremendous social and scientific impli- 
cations. “Technology is an open-ended issue,” was 
Dr. Brown’s theme. Minor hardware, such as radio 
and television, he urged, are merely closed-ended 
details that will pass on to something better. He dis- 
agreed, also, with newspaper headline writers who 
insist that automation spells the “second industrial 





William L. Stewart, Jr., °23, banquet moderator, in action at 
the West Coast Regional Conference on March 17. 














revolution.” “If it is a revolution,” he said, “it is an 
intellectual one.” 

Second morning speaker was Theos J. Thompson, 
Associate Professor of Nuclear Engineering. Dr. 
Thompson received the rapt attention of everyone in 
his description, illustrated by numerous slides, of 
M.LT.’s new research reactor. Especially interesting 
was his statement that the time required to design the 
reactor had been shortened by at least two years by 
the use of the Institute’s great computer, Whirlwind. 

Both speakers were besieged with questions after 
their talks. Luncheon followed immediately, in the 
hotel’s main ballroom. 

Charles H. Toll, ’23, chairman of this meeting, in- 
troduced Julius A. Stratton, ’23, Vice-president and 
Provost of the Institute, who gave the Alumni a vivid 
description of the Lincoln Laboratory and its origins. 
Many of Dr. Stratton’s listeners heard details on the 
Lincoln Laboratory for the first time, since its work 
has been highly secret. All members of his audience 
were on virgin ground when he showed the U.S. Air 
Force film, SAGE (Semi-Automatic Ground Environ- 
ment). This was the first open showing on the West 
Coast of this exciting documentary film portraying 
the ultra-modern data-processing defense system, on 
which Jay W. Forrester, 45, and his associates have 
been working with the Armed Forces for the past five 
years. Many Californians hoped that an early de- 
scendant of SAGE would be installed somewhere 
near Los Angeles. 

Following luncheon, the Conference moved straight 
from the film showing to the auditorium for the after- 





From Extreme left: H. Guyford 
Stever at lectern, and Hall L. Hib- 
bard, ’28, moderator; E. P. Brooks, 
"17, talks on management. Above: 
Mrs. D. O. Woodbury, Mrs. Fos- 
sett, Richard L. Fossett, Jr., 33, 
and Gordon S. Brown, ’31. 


noon session, under the chairmanship of Hall L. Hib- 
bard, ’28. Mr. Hibbard, Engineering Vice-president 
of Lockheed Aircraft Corporation, was well chosen 
to introduce H. Guyford Stever, presently Chief 
Scientist of the Air Force, who next July returns to 
M.I.T. as Associate Dean of Engineering. 

Dr. Stever left no doubt of the impact of today’s 
technology in his telling demonstration that the en- 
gineering backlog of today in aviation will set the 
stage for tomorrow’s technical advance. He discussed 
pressing problems, such as the air-traffic congestion, 
sure to accompany the adoption of commercial jet 
airplanes, the need for military aircraft that can take 
off and land vertically, and the very severe problems 
of nuclear propulsion in the air. Dr. Stever touched 
upon the satellite, which, he said, is no easy problem, 
but perhaps less difficult than the problems of inter- 
continental guided missiles. The usual question about 
flying saucers found Dr. Stever prepared with a quo- 
tation from George E. Valley, Jr., 35, Associate Direc- 
tor of the Lincoln Laboratory, leaving the questioner 
about where he started. 

The slightly military flavor which had obtained all 
day was completely set aside by genial E. P. 
Brooks, ’17, Dean of the School of Industrial Manage- 
ment. If possible, the remarks of Dean Brooks were 
even more closely followed than those of previous 
speakers, since virtually all of his audience were 
businessmen themselves. He outlined the origin and 
philosophy of the new School of Industrial Manage- 
ment and discussed the many problems confronting 

(Concluded on page 362) 


Left: (in reading order) 
William H. MacCallum, 
°24, helped organize the 
Conference; Samuel E. 
Lunden, ’21, presided at 
the morning session; 
Anthony Thormin, °27, 
introduced Mayor Poul- 
son; and Dwight C. Ar- 
nold, °27, President of 
the Alumni Association. 
At right: Charles H. 
Toll, Jr., °23, chairman 
of the meeting. 
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First Fellow for Advanced Study 


pwIn H. Lanp, President of the Polaroid Cor- 
E poration, has been appointed a fellow of the 

School for Advanced Study at the Institute, ac- 
cording to James R. Killian, Jr.,’26, President of M.1.T. 
Dr. Land will be a part-time Visiting Institute Pro- 
fessor, devoting as much attention to educational and 
research activities at M.I.T. as his duties at the nearby 
offices of Polaroid in Cambridge permit. He is the 
first fellow to be appointed to the new School for 
Advanced Study, which will be inaugurated next fall. 
The School is being established to provide a means 
for the informal association of visiting scholars from 
all over the world with the M.I.T. Faculty. 

Dr. Land is a native of Connecticut and attended 
Norwich Academy there, and Harvard University. He 
began his studies of the polarization of light while in 
college and established Polaroid Corporation in 
Cambridge in 1937 for the manufacture of optical 
devices employing the principles of polarization. 

In 1932, Dr. Land announced at a Harvard Univer- 
sity colloquium the invention of the first light-polariz- 
ing material in sheet form, which has subsequently 
been applied to sunglasses and camera filters, special 
ray filters and sighting devices for military instru- 
ments, “3-D” motion and still pictures, and non- 
dazzling automobile headlights. He is the inventor of 
the Land camera, introduced in 1947, which makes 
possible immediate development of photographs. 

A recipient of many awards, Dr. Land was given 
the Hood Medal by the Royal Photographic Society 
in 1935; the National Modern Pioneer Award by the 
National Association of Manufacturers in 1940; the 
Rumford Medal by the American Academy of Arts 
and Sciences in 1945; and the Duddell Medal by the 
Physical Society of Great Britain in 1949. 

Among the numerous professional groups to which 
Dr. Land belongs are the American Academy of Arts 
and Sciences, of which he was president in 1951, 1952, 
and 1953; and the National Academy of Sciences. 
He is a member of the Advisory Board of the Hoover 
‘Institute and Library. 


Professor of Architecture 


- agwaesmon FERNANDO CATALANO, a noted Argentine 
architect, has been appointed professor of archi- 
tecture at M.I.T., according to Pietro Belluschi, Dean 
of the School of Architecture and Planning. He will 
come to the Institute in the fall of 1956. 

Mr. Catalano has had an active career as a practic- 
ing architect in Buenos Aires (1941-1950) and as a 
teacher of architecture in this country and Argentina. 
He is now acting head of the Department of Archi- 
tecture in the School of Design at the North Carolina 
State College. 

Before he went to North Carolina as a visiting as- 
sociate professor in 1951, Mr. Catalano taught for 
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a year in the School of Architecture of the Architec- 
tural Association in London, England. In 1946, after 
having received a master of architecture degree from 
Harvard University, he was appointed professor in 
the School of Architecture at the University of Buenos 
Aires. He has lectured at the Georgia Institute of 
Technology, Tulane University, and M.LT. 

Mr. Catalano received his undergraduate training 
in architecture at the University of Buenos Aires, and 
was graduated in 1940. While studying for a master’s 
degree at the University of Pennsylvania in 1944, he 
was on commission from the University of Buenos 
Aires to study the curriculum in architecture of the 
United States and South America. His government 
also commissioned him in 1947 to study theater light- 
ing and mechanical equipment. 


Little Visiting Professor 


H C. Loncuet-Hiccrns, distinguished British 
investigator in the field of molecular theory and 
John Humphrey Plummer Professor of Theoretical 
Chemistry in the University of Cambridge, England, 
has been named Arthur D. Little Visiting Professor of 
Chemistry at the Institute for the current semester. 

George R. Harrison, Dean of the School of Science 
at M.I.T., who reported the appointment, also an- 
nounced plans for a series of lectures on the applica- 
tion to chemistry of modern physical theories of 
atomic and molecular structure to be presented by 
Professor Longuet-Higgins during the spring term. 
These lectures will be open to all chemists in the Bos- 
ton area, as well as tothe M.I.T. community generally. 

Professor Longuet-Higgins is one of Britain’s out- 
standing younger scientists. His training was received 
at Oxford University where, as a member of Balliol 
College, he took the M.A. and D. Phil. degrees. After 
research work on the theory of the structure of di- 
borane and other fundamental molecules, he came to 
the United States in 1948-1949 as a research associate 
with the Laboratory of Molecular Spectra and Struc- 
ture at the University of Chicago. From 1949 to 1952, 
Professor Longuet-Higgins was reader in theoretical 
chemistry at the University of Manchester, where he 
made notable contributions to the theory of solutions 
and the electronic structure of molecules. 

In 1952 he was named professor of theoretical 
physics at King’s College, University of London, a 
chair whose tradition dates back to its first incumbent 
— James Clerk Maxwell. In 1954 Professor Longuet- 
Higgins succeeded Sir John Lennard-Jones in the 
Plummer Professorship at Cambridge. He is a fellow 
of Corpus Christi College there. 

He has served the British government and British 
industry in various capacities, and is a councillor of 
the Faraday Society. In 1951 the Chemical Society 
of London awarded him its Harrison Memorial Prize 
for the most meritorious series of research publica- 
tions by a British scientist 30 years of age or under. 


353 














M.I.T. Photo 

Important administrative posts at the Institute will be filled by the three M.I.T. Alumni pictured above. Left: Philip A. 

Stoddard, ’40, has been named assistant treasurer of M.1.T. He was formerly associate placement officer and acting di- 

rector of the Industrial Liaison Office. Center: Vincent A. Fulmer, ’53, an officer of the Industrial Liaison Office becomes 

acting director of the I.L.0. Right: Merrill J. Baumann, *52, who has been on active duty with the U.S. Navy, is to be 
one of M.I.T.’s Industrial Liaison Officers. 


In Administrative Posts 


HREE appointments to important administrative 
f poor have been announced. Philip A. Stoddard, 
40, formerly Associate Placement Officer and Acting 
Director of the Industrial Liaison Office, has been 
named assistant treasurer of the Institute. Vincent A. 
Fulmer, °53, Industrial Liaison Officer, has been 
named acting director of the Industrial Liaison Of- 
fice. Merrill J. Baumann, “52, who was graduated 
from M.I.T. in 1952 and has since served on active 
duty with the U.S. Navy, has been named as one of 
M.IL.T.’s Industrial Liaison Officers. 

Mr. Stoddard’s appointment was announced in 
March by Joseph J. Snyder, 2-44, Vice-president and 
Treasurer of the Institute. In his new post, Mr. Stod- 
dard will serve as a deputy of the Vice-president and 
Treasurer “on operations relating to the physical 
property of the Institute, the various services pro- 
vided the Faculty and students at M.I.T., and the 
services — other than fiscal — furnished the Institute’s 
research laboratories,” Mr. Snyder said. In addition, 
he said, Mr. Stoddard will represent the Vice-presi- 
dent and Treasurer in the activities of the Industrial 
Liaison Program. 

Under his new appointment, announced in March 
by Admiral Edward L. Cochrane, ’20, Vice-president 
for Industrial and Governmental Relations, Mr. Ful- 
mer will direct the activities of the Industrial Liaison 
Office, aimed to help keep participating companies 
informed of technical developments at the Institute 
and to express at the Institufe the technical needs 
and interests of co-operating industrial organizations. 

Mr. Baumann, whose appointment as Industrial 
Liaison Officer was also announced by Admiral Coch- 
rane, will serve in this important program of bringing 
together industrial research and Institute technical 
developments. 
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Mr. Stoddard, a native and resident of Hingham, 
attended Hingham High School and Phillips Exeter 
Academy before entering M.I.T. from which he was 
graduated in 1940. After military service with the 
Third Armored Division in Europe during World 
War II and an administrative appointment at Inger- 
soll-Rand Company, Mr. Stoddard returned to M.I.T. 
in 1947. He then became assistant to the Executive 
Officer of the M.I.T. Instrumentation Laboratory. 

He has since held other administrative posts in 
M.L.T.’s Division of Business Administration. He has 
been acting director of the Industrial Liaison Office 
since February, 1955, while its regular Director, Wil- 
liam R. Weems, ’35, is on leave of absence to serve on 
a technical mission to Korea. 

Mr. Fulmer came to M.I.T. in 1949 after gradu- 
ating cum laude from Miami University, Oxford, 
Ohio. After completing the course requirements and 
general examinations for the Ph.D. degree in indus- 
trial economics in June, 1951, Mr. Fulmer became a 
teaching assistant in M.I.T.’s Economics Department. 
During 1952 he was an instructor in the Economics 
Department at Williams College, and returned to 
M.LT. later that year to become assistant to the Di- 
rector of the Executive Development Program in the 
Institute’s School of Industrial Management; he 
joined the Industrial Liaison Office in 1953. 

Mr. Baumann, who joins the Institute staff as In- 
dustrial Liaison Officer, was graduated from M.I.T. 
in 1952, majoring in the Course in Business and Engi- 
neering Administration. Since then he has been on 
active duty with the United States Navy, recently 
serving as chief engineer of a destroyer, the U.S.S. 
Stephen Potter. 

Before coming to M.I.T., Mr. Baumann received 
the B.A. degree from Colgate University in 1950 
where he was active in many athletic and other ex- 
tracurricular affairs. 
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Harris and Ewing 


LECTION of two life members to the Corporation 
E of M.I.T. has been announced by James R. Kil- 
lian, Jr., ‘26, President of the Institute. The new life 
members are: Gwilym A. Price, Chairman and Presi- 
dent of Westinghouse Electric Corporation; and 
David A. Shepard ’26, Director of the Standard Oil 
Company of New Jersey. Both had been term mem- 
bers of the M.I.T. Corporation since 1951. 

Mr. Price, who became president of Westinghouse 
Electric Corporation in 1946 and chairman of the 
Board in 1955, is also a director of Eastman Kodak 
Company, Mellon National Bank and Trust Com- 
pany, National Union Fire Insurance Company, 
Westinghouse Air Brake Company, and the Hanover 
Bank. Born in Canonsburg, Pa., in 1895, Mr. Price 
was graduated from the University of Pittsburgh 
Law School and admitted to the Pennsylvania Bar in 
1917. He returned to the practice of law following 
World War I service as commander of the U.S. 
Army’s 302d Heavy Tank Battalion, and in 1920 he 
became an assistant trust officer of the Pittsburgh 
Trust Company. A member of the Pennsylvania State 
Legislature in 1923 and 1924, Mr. Price rose from 
trust officer to president of the Peoples-Pittsburgh 
Trust Company before joining Westinghouse as vice- 
president in 1943. 

Mr. Price holds honorary degrees from four col- 
leges and is a trustee of the Carnegie Institute of 


. Pittsburgh, the Carnegie Corporation of New York, 


Elizabeth Steel Magee Hospital in Pittsburgh, 
Allegheny College, and the Pittsburgh Y.M.C.A. He 
is a member of the Business Advisory Council for the 
U.S. Department of Commerce, president and direc- 
tor of the Zoar Home in Pittsburgh, and president of 
the Electrical Manufacturers Club. 

Mr. Shepard, a Director of the Standard Oil Com- 
pany of New Jersey, became associated with the 
Company as a research engineer immediately follow- 
ing his graduation from M.I.T. and has had wide ex- 
perience with the Company’s domestic and foreign 
affiliates. Born in Denver, Colo., in 1903, Mr. Shep- 
ard was awarded the degrees of bachelor of science 
(1926) and master of science (1927) in Chemical Engi- 
neering at the Institute. After holding positions as 
research engineer with Jersey Standard and with the 
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Standard Oil Development Company, he served for 
many years as European representative of the Devel- 
opment Company. 

During 1942-1943, Mr. Shepard was Petroleum 
Attaché for the United States State Department in 
London, and in 1943 was appointed a special foreign 
marketing representative in the United Kingdom. He 
served from 1947-1949 with the Anglo-American Oil 
Company, first as shareholders’ representative and 
later as chairman of the board. Mr. Shepard returned 
to the United States in 1949 as executive assistant to 
the president of Jersey Standard, and became a mem- 
ber of the board of directors in 1951. 


Arthur A. Blanchard: 1876-1956 


RTHUR A. BLANCHARD, 98, Professor of Inorganic 

Chemistry, Emeritus —a distinguished teacher, 
researcher, and author of important technical works 
in the field of chemistry — died at his Brookline home 
on March 25, 1956. His long and devoted service to 
M.LT. extended from 1903 until his retirement in 
1941. 

Dr. Blanchard, a native Bostonian, was graduated 
from M.L.T. in 1898 and became an assistant in the 
Department of Chemistry. Two years later he re- 
ceived a fellowship for study at the University of 
Leipzig, Germany, where he was awarded the degree 
of doctor of philosophy. Upon his return to this coun- 
try, Dr. Blanchard served for a year as an instructor 
at New Hampshire College, now the University of 
New Hampshire, before rejoining the Institute staff 
in 1903 as instructor in inorganic chemistry. He was 
promoted to assistant professor in 1908, associate 
professor in 1914, and professor of inorganic chem- 
istry in 1931. 

Author of numerous books and papers on scientific 
and educational problems, Dr. Blanchard also 
achieved renown for his research in the field of in- 
organic chemistry. He was a fellow of the American 
Association for the Advancement of Science and the 
American Academy of Arts and Sciences, and held 
memberships in the American Chemical Society, 
American Association of University Professors, New 
England Association of Chemistry Teachers, and the 
American Forestry Association. 
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Acceptance of Scientific Theories 


— G. Frank, distinguished physicist and 
philosopher, and retired lecturer on physics and 
mathematics at Harvard University, has joined the 
Faculty of M.I.T. for the current term as Visiting 
Professor in the School of Humanities and Social 
Studies. In announcing the appointment, John E. 
Burchard, ’23, Dean of the School, said: 

“Dr. Frank is the acknowledged master today of 
that line of scientific philosophy which is known as 
logical empiricism and which has found widespread 
acceptance among scientists. Once the successor of 
Ernst Mach and Albert Einstein as Professor of The- 
oretical Physics at the University of Prague, Dr. 
Frank presents the scientific positivism as Mach cre- 
ated it, in its most advanced form; and his work has 
become the textbook of a whole generation of sci- 
entific philosophers. At M.I.T., he will teach a guest 
course on the acceptance of scientific theories.” 

Dr. Frank was born in Vienna, Austria, in 1884, be- 
came privatdozent of physics at the University of 
Vienna, where he received his doctorate in philoso- 
phy, and at the age of 28 succeeded Einstein in the 
teaching chair at Prague. He held this post until 1938, 
serving as Dean of the Faculty of Science in 1934. 

After coming to the United States, Dr. Frank 
taught mathematical physics and the philosophy of 
science at Harvard from 1939 until his retirement in 
1954. He is the author of numerous books, including 
Einstein, His Life and Times, The Law of Causality 
and Its Limitations, Relativity — A Richer Truth, and 
Modern Science and Its Philosophy. 


Four Faculty Appointments 


» ow Faculty promotions and two new appoint- 
ments have been announced by Julius A. Stratton, 
23, Vice-president and Provost of the Institute. Tau- 
Yi Toong, ’48, a member of the M.I.T. staff since 1951, 
was promoted to associate professor of mechanical 
engineering; and George N. Hatsopoulos, *49, for- 
merly an instructor in the Mechanical Engineering 
Department, was promoted to assistant professor. 

New appointees to the Institute Faculty are: Mer- 
ton C. Flemings, Jr., 51, Assistant Professor in the 
Department of Metallurgy; and Lucian W. Pye, As- 
sistant Professor in the Department of Economics 
and Social Science. 

Professor Toong, who was born in Shanghai, China, 
is a graduate of National Chiao-Tung University in 
Shanghai, and received the degrees of master of 
science and doctor of science in 1948 and 1952, re- 
spectively, at M.I.T. Before coming to the United 
States, he had seven years’ engineering and man- 
agerial experience in China. In 1951 he joined the 
M.L.T. staff as an instructor in Mechanical Engineer- 
ing, and in 1952 he was promoted to assistant profes- 
sor. Dr. Toong is the author of numerous tech- 
nical articles in the fields of combustion, heat transfer, 
and fluid mechanics. 

Professor Hatsopoulos had been head of the Engi- 
neering Division of Matrad Corporation (New York) 
and instructor at the Institute prior to his appoint- 
ment as assistant professor of mechanical engineer- 
ing. A naturalized American citizen and veteran of 


356 


the U. S. Army, Professor Hatsopoulos was born in 
Athens, Greece. He attended Athens Polytechnic be- 
fore entering M.I.T., where he was awarded the de- 
grees of bachelor of science and master of science in 
1950, and the professional degree of mechanical engi- 
neer in 1954. 

Dr. Flemings, Assistant Professor in the Depart- 
ment of Metallurgy, has returned to M.L.T. after two 
years as a metallurgist with the American Brake Shoe 
Company in Mahwah, N. J. He received the degrees 
of bachelor of science in 1951, master of science in 
1952, and doctor of science in 1954 from the Institute, 
and held staff appointments from 1951-1954. Dr. 
Flemings is a member of the Foundry Educational 
Foundation, American Institute of Metallurgical En- 
gineers, American Foundrymen’s Society, Sigma Xi, 
and Phi Mu Delta. 

Dr. Pye, who has specialized in Far Eastern studies, 
political science, and international relations, comes to 
M.I.T. as assistant professor in the Department of 
Economics and Social Science. He was graduated 
from Carleton College and, following World War II 
service in the U. S$. Marine Corps, received his mas- 
ter’s degree and doctorate at Yale University. From 
1949-1956, Dr. Pye was instructor and assistant pro- 
fessor at Washington University, research associate 
at Yale, and research associate at Princeton's Center 
of International Studies. 


Admissions and Translations 


~~ 316th dinner meeting of the Alumni Council 
was held on Monday evening, March 26, at the 
Faculty Club in the Sloan Building of M.I.T. Dwight 
C. Arnold, ’27, President of the Alumni Association, 
presided. The Association’s Secretary-Treasurer, 
Donald P. Severance, ’38, reported seven changes in 
class affiliation and that 19 members of the M.LT. 
staff and Alumni Council attended the Los Angeles 
Regional Conference on March 17. It was also re- 
ported that seven members of the M.I.T. family had 
visited seven M.I.T. clubs as far as Monterrey and 
Mexico City between March 5 to March 20. 

In addition to the chairmen elected at the Novem- 
ber 28 meeting of the Council, members of two 
Alumni Day subcommittees were announced as fol- 
lows: Luncheon Committee: Garvin Bawden, °21, 
Francis B. Kittredge, 21, William L. Taggert, Jr., ’27, 
William H. Carlisle, Jr., ’28, Eric A. Bianchi, ’29, Wil- 
liam H. Dennen, 42, Donald A. Hurter, 6-46; Ladies’ 
Committee: Mrs. Dwight C. Arnold, Mrs. E. P. 
Brooks, Mrs. James R. Jack, Mrs. Ralph T. Jope, Mrs. 
Robert M. Kimball, Mrs. Malcolm G. Kispert, Mrs. 
Donald W. Kitchin, Mrs. H. E. Lobdell, Mrs. Philip 
A. Stoddard. 

Dr. Egon E. Kattwinkel, ’23, announced that the 
subject of the Alumni Day Conference, on the morn- 
ing of June 11, will be “Science and the Health of 
Mankind” and will deal with the role of the scientist 
and the engineer in prolonging man’s life. Those tak- 
ing part in the conference will include: Dr. H. van 
Zile Hyde, Chief of the Division of International 
Health of the United States Public Health Service; 
Gordon M. Fair, 16, Professor of Sanitary Engineer- 

(Continued on page 358) 
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In making gas pressure-reducing valves and relief 
valves for hot water tanks, a famous manufacturer 
has to drill brass rod deeply. Originally the rod 
was free-cutting brass. When we had the oppor- 
tunity to study the operations in the shop it seemed 
evident that Revere’s Deep-Drilling Brass Rod 
should offer some economies. When drilled, this 
alloy produces very small, easily cleared chips, 
much smaller than free-cutting brass. The latter is 
excellent for most applications, 
particularly for external ma- 
chining, or for shallow drilling, 


to trouble at the seat. The more suitable alloy costs 
more per pound, but saves money in the end. 
Here is a third example of our work with the 
same company. It was designing a new tempera- 
ture-pressure relief valve for hot water tanks. The 
original model, hand-made for test purposes, had 
been machined out of solid hexagon brass rod, one 
inch outside diameter, and over half the weight 
had gone into scrap. It was recommended that 
on a production basis a Revere 
high-leaded brass tube be 
used, hexagon outside, round 





but for really deep holes, deep- 
drilling brass is superior. So the 
customer agreed to try it. The 
results were most satisfactory. 
The shop foreman reported that 
tool life was increased over 
200%. In addition, it is possible 
to bore one item with a single 
operation, against the former 
practice of withdrawing thedrill 
three times in order to clear the 
chips. 











Another interesting experi- 
ence with the same manufac- 
turer involves a high-pressure 
gas valve, with a cast brass 
body and a brass rod stem, both machined to close 
tolerances. There was galling and flaking between 

_ stem and seat. Our analysis was that the two 
brasses were too close in hardness. The recommen- 
dation: switch to arsenical bronze valve stems, 
which have a higher hardness, and a greater torque 
strength. This proved to be the answer, making 
possible a better product, with fewer rejects due 














inside. A trial order of only 
2,000 pounds immediately 
proved itself. 

The customer reported that 
though the tube costs more per 
pound, he buys less weight per 
foot, machine time is reduced 
substantially, and a much better 
machined surface is obtained. 
The latter is extremely impor- 
tant on the inside of the valve, 
which is machined to a seat. 

These examples of the wis- 
dom of paying more per pound 
in order to make a better prod- 
uct and save money in addition 
are not unusual with Revere. Not only the copper 
and brass industry but practically every industry 
you can name is able to cite similar instances. So 
we suggest that no matter what your suppliers ship 
you, it would be a good idea to take them into your 
confidence and see if you cannot make a better 
product at lower costs by specifying exactly the 
right materials. 


REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
Executive Offices: 230 Park Avenue, New York 17, N. Y. 
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ing, Harvard University; George R. Harrison, Dean 
of the Institute’s School of Science; and Francis O. 
Schmitt, Institute Professor, Head of the Department 
of Biology at M.LT. 

Speaking on behalf of the Alumni Fund, Theodore 
T. Miller, 22, announced that contributions of $392,- 
000, received up to March 26, exceeded by $156,000 
those of the corresponding date two years ago, and 
are $56,000 higher than those of last March. Although 
last year’s record is not expected to be exceeded, it is 
evident that the Alumni Fund is now operating at a 
higher level than in previous years. 

President Arnold spoke briefly of the Western Re- 
gional Conference (reported on page 351 of this issue) 
where a certificate was presented on behalf of the 
Alumni Association to Donald W. Douglas, ’14, “who, 
as a pioneer in the aircraft industry, has exemplified 
the roles of creative engineer and courageous business 
executive.” Mr. Arnold expressed the belief that Re- 
gional Conferences represent one of the most val- 
uable contributions by the Alumni Association to the 
Institute’s external relations. 

Upon conclusion of the business portion of the 
meeting, the 113 Council members had the oppor- 
tunity to hear B. Alden Thresher, ’20, Director of 
Admissions, speak on “College Admissions and the 
Tidal Wave of Students,” and William N. Locke, 








LANGUAGE, THOUGHT, AND REALITY 


SELECTED WRITINGS OF BENJAMIN LEE WHORF 


Edited and with an introduction by John B. Carroll 


Foreword by Stuart Chase 


xi + 278 pages 


Once in a blue moon a man comes along who grasps the relationship between events 
which have hitherto seemed quite separate, and gives mankind a new dimension of 
knowledge. Einstein, demonstrating the relativity of space and time, was such a man. 
In another field and on a less cosmic level, Benjamin Lee Whorf was one, to rank some 
day perhaps with such great social scientists as Franz Boas and William James. 

He grasped the relationship between human language and human thinking, how 
language indeed can shape our innermost thoughts. — Stuart Chase 


Whorf’s memorable Technology Review essays as well as important hitherto 
unpublished papers are included in this significant volume 
published jointly by John Wiley and Sons, Inc. and 





Head of the Department of Modern Languages, and 
Director of Libraries, speak on “Machine Translation 
of Languages.” 

Since the end of World War II, there has been a 
great surge of applicants for college education. Ap- 
plicants for admission to colleges have increased more 
rapidly than college facilities. 

Each year there are about 15,000 to 20,000 poten- 
tial applicants for admission to M.I.T. and about 
5,000 of these submit applications or make some sort 
of inquiry. Approximately 4,000 complete all neces- 
sary forms required for admission, and from 1,800 to 
2,000 are approved by the Admissions Office. Actually 
the entering class numbers about 900 each year. 
Thus, more time is spent in processing applicants for 
those who do not enter M.I.T. than for those who do, 
and the Admissions Office is engaged more in guid- 
ance and education of prospective students than in 
“recruiting.” 

In recent years, M.I.T. has sent Faculty members 
to various high schools throughout the country as 
part of this guidance program. Last year 37 mem- 
bers of the Faculty spent an average of about 
a week on this activity. The high schools welcome 
such guidance counseling and the Faculty members 
obtain firsthand knowledge of the problems of the 
Admissions Office at the high school level. In addi- 
tion, some 600 to 700 Technology Alumni members 
of the Educational Council establish and maintain 
friendly relations with secondary schools and conduct 
interviews in various parts of the country to assist 

(Concluded on page 360) 
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At Ramo-Wooldridge today there exists a wide range 

of projects intended to aid aircraft in navigating to the 
vicinity of targets, finding the targets, destroying them, 
and returning safely to base. Work is under way in such 
fields as infrared and microwave detection, information 
display, communication and navigation, and analog and 
digital computing. Some projects are in the laboratory 
development stage, some in the flight test stage, some 

in pilot production. 


Good progress is being made in the establishment of 
facilities and operational patterns that are well tailored 
to the unique requirements of advanced electronic 
systems work. 


AIRBORNE ELECTRONICS 
AND 
WEAPON CONTROL SYSTEMS 











Positions are available for scientists and gi 
in these fields of current activity: 


Communications Systems 

Digital Computers and Control Systems 
Airborne Electronic and Control Systems 
Electronic Instrumentation and Test Equipment 
Guided Missile Research and Development 
Automation and Data Processing 

Basic Electronic and Aeronautical Research 


The Ramo-Wooldridge Corporation 
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5730 ARBOR VITAE STREET, LOS ANGELES 45, CALIFORNIA 
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promising students in their entrance to M.LT. Last 
year 2,380 applicants from almost 1,000 secondary 
schools were interviewed, and 77 per cent of the en- 
tering Freshman Class was interviewed by Educa- 
tional Council members. 

The importance and magnitude of the task of 
translating technical copy was outlined by Professor 
Locke who stated that half of the world’s scientific 
papers are now published in English and that this 
percentage is growing. The translating process can | 
be considered in three separate steps: (1) transform- 
ing the spoken or written text into symbols; (2) trans- 
lating the meaning of these symbols from one 
language to another; and (3) presenting the trans- 
lated symbols into satisfactory written words in the 
second language. Computers and other modern de- 
vices appear to lend themselves to some form of 
machine translation. Computer mechanisms already 
existing or under development can handle the second 
step reasonably weli, and they can be programmed to 
make a word-by-word translation, although the prob- 
lem is not easy. Most computers can meet the third 
requirement by printing their output on tape. 

Much work is being done in step one. A number of 
investigators in the United States and abroad are 
working on the problem of direct recognition of writ- 
ten or spoken text by a machine, not for translation 
but for commercial purposes. At least three compa- 
nies are developing automatic check-reading ma- 
chines for banks and one or more will soon be on the 





market. 

A group of five scientists who are studying this 
problem at M.I.T. under the leadership of Victor H. | 
Yngve, Assistant Professor of Modern Languages, 
feel that word-by-word translation is inadequate and 
unsatisfactory. They are endeavoring to provide a 
more satisfactory kind of translation in which the 
meanings of the words are given greater emphasis 
than is possible by mere word-by-word interchange. 
This group is now engaged in an endeavor to write 
rules for making the information contained in a 
language syntax completely explicit. They hope, 
thereby, to find a better linguistic basis for translation 
by machine through the combining of such sets of 
rules for two languages. German and English have 
been chosen for the languages to be studied first. 





A. J. WOLFE CO. 


Electrical Construction 
SINCE 1924 


2 HARRIS AVE. JAMAICA PLAIN 30, MASS. 
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‘PEOPLE 


are the Greatest 
Invention Yet” 


Visitor to Telephone Company 
exhibit says: “The man of the house 
came out with a new reverence 

for engineering. | came out with a 
new reverence for people.” 


We went to the Telephone Com- 
pany’s Open I Iouse,” writes Evadne 
Scott Beebe in the Zion-Benton News, 
“and saw the electronic brain playing 
tick-tack-toe. 

“My husband was enthralled with 
the performance but | was watching 
the deft, well-groomed hands of the 
woman displaying the machine. She 
wore a wedding ring and I wondered 
about her home and family. 


“After we listened to her little 
speech we went to a man in a brown 
business suit who told us how tele- 
phone bills are made out. Then a 





MANY OTHER EXHIBITS. In addition 
to Open Houses at telephone companies, 
there are many other occasions and places 
where the story of the telephone is brought 
to you. These include fairs, lectures, moving 
pictures and traveling exhibits. Everyone is 
welcome. Bring the children, too. 





INTERESTED VISITORS—Pat Haan, a telephone accounting clerk, explains billing 
machine to Mrs. Beebe and her husband. “Iwas so impressed with everything I saw,” says 


Mrs. Beebe, “that I went right home and wrote a piece for our local newspaper.” 


It’s so 


human and friendly that we are reprinting it here. 


cleareyed young woman operated the 
machine for us. To be sure, it was an 
amazing gimmick, but not nearly so 
attractive as the girl who handled it 
so well. 

“Outside we stopped by a truck with 
an ‘earth auger’ and other modern 
attachments. Explaining their uses 
was a big, jovial lineman. 

“While we listened to an account 
of how fast the auger could dig a hole, 
I was looking at the man and thinking 
that here was the typical lineman, 
strong, alert, capable and kindly, a 
person who, in times of disaster, be- 
comes a kind of unsung hero. 


“My husband said, “This is what I 
want tosee,’ as we went into the equip- 
ment building. Here we saw switches 
and relays, ringing machines, count- 
less colored wires in patterns like quilt 


BELL TELEPHONE SYSTEM 


blocks, and listened to technical 
explanations. 

“That is, my husband listened. | 
watched the men as they talked so in 
telligently and wondered where they 
live, who cooks their meals and irons 
their shirts, what their problems are, 
and if they were ever in love.” 

Evapne Scort BEEse, 

Zion-Benton (Ill.) News 


There is, indeed, a lot of wonderful 
equipment in telephone service. But 
it takes more than 740,000 Bell Sys- 
tem men and women to bring it into 
being and make it work. And because 
more people are making more use of 
their telephones, the number of em 
ployées is growing all the time. 
“People,” as Mrs. Beebe points out, 
“are the greatest invention yet” in the 
telephone business. 














The Most Complete 
and Modern 
Die-Casting Facilities 
in New England 


Our latest type high pressure 
Lester Phoenix machines insure 
precision low-cost castings. 

You can depend upon our proven 
know-how to design and develop 
your most intricate castings. 
Ask to have the Mason represent- 
ative call, or send us your prints. 
Our Engineering department will 
give every request, whether large 
or small, conscientious prompt 
attention. 


Ted Schwamb '22 Nat Pearlstein '2¢ 
Geo. Swift '24 Ed Beaupre *41 


L. E. MASON CO. 
BOSTON 36 
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REGIONAL CONFERENCE 


(Concluded from page 352) 


young men going into business careers today. “Ow 
main objective,” he said, “is to teach students to think? 

While Dr. Stever parried most of his questiones 
with the formula, “I won't answer that, but . . .” Dean 
Brooks continued so long that the meeting was net 
terminated until 4:30 p.m., with many queries still um 
answered. For nearly an hour thereafter, Dean Brooks 
conducted a seminar for 10 to 20 people, who could 
not seem to absorb enough of his wisdom and charm, 

After a rest period, which some used for going swim. 
ming in the hotel's pool, a large reception was held 
in the lobby of the Ballroom. If Southern California 
prides itself on its friendly interchange, none could 
have outdone Dr. Killian, who was seen everywhere, 
greeting scores of old friends and making new ones, 

The banquet, which extended from 7:30 until after 
10:00 p.m., was under the chairmanship of William 
L. Stewart, Jr., 23, whose humorous difficulties with 
introducing the long list of honored guests at the 
head table were, he said, due to the “script which was 
provided me.” 

Donald W. Douglas, ’14, whose presentation (page 
351) followed the dinner, reminisced of the days when 
M.I.T. was “Boston Tech” in the Rogers Building on 
Boylston Street. Mr. Douglas told the story of one of 
his company’s vice-presidents, Arthur E. Raymond, 21, 
who was recommended to him by their mutual alma 
mater as good executive material. When Douglas 
asked M.I.T. how to contact Raymond, the reply was, 
“You will find him working in your stock room.” 

With Lee A. Du Bridge, President of California 
Institute of Technology, as an honored guest, Dr 
Killian keyed his speech on engineering education in 
such fashion as gracefully to include M.I.T.’s sister in- 
stitution. President Killian detailed some of the 
progress which the Soviets have made in attaining a 
first-rate research and engineering organization, 
directed toward the interests of the State, and com- 
pared these figures briefly with those pertaining to 
our own difficulties in the same field. While Russia's 
obviously efficient system might speed up the germi- 
nation and development of ideas, he said, our own 
American system is still “the right one for us.” Our 
objective must be to clean up our educational system 
and remove the roadblocks impeding it. “We must not 
be complacent,” he urged, inveighing vigorously 
against the prevalent secondary school habit of the 
“guaranteed annual pass.” 

President Killian mentioned an anecdote about a 
cellist whose wife complained that he played only one 
note, while his colleagues seemed to finger their 
strings constantly. “They are looking for a note,” the 
musician retorted, “I've found it.” Carrying this 
theme along, Dr. Killian gave it point in his discus- 
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sion of anti-intellectualism in our schools and warned 


of their attitude of condescension toward hard work. 
Dr. Killian, however, assured his audience that 
M.LT. had been re-evaluating herself thoroughly dur- 
ing the past 10 years. “Now, under the strain of peak 
demand for technical people,” he said optimistically, 
“the Institute is ready to do its full share toward na- 
tional survival in the age of technical conquest.” 
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You need to investigate the new raw mate- 


tials being manufactured by Godfrey L. Cabot, Inc. for 
the improvement of your products. Not only does Cabot 
continue to develop new blacks...a range which 
already constitutes the world’s greatest variety .. . but 
Cabot is introducing to industry some exciting new 
white pigments and other products. In addition, there 
ire pine tar products, plasticizers, clays . . . products 
you should investigate if your goal is increased sales. 
Write today for new product facts from Cabot... 


() 


NEW white uniform calcium silicate—Wollastonite. As an 
inert paint extender, it has more desirable properties than 
other extenders singly or combined. Excellent for dry pressing 
of wall tile and semi-vitreous ceramic products and as a min- 
eral filler for polyester resins. 


) NEW, almost chemically pure silica—Cab-o-sil. An “air- 


borne” silica for increasing the viscosity of polyester resins to 
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a desired working consistency. Also used for rubber, plastics, 
paints, varnish, printing inks, pharmaceuticals, cosmetics, 
insecticides, adhesives, floor waxes. 


NEW, almost chemically pure, extremely fine alumina pig- 
ment—Alon C. For textiles, rubber, plastics, paints, varnish, 
printing inks, pharmaceuticals, cosmetics, insecticides, ad- 
hesives, floor waxes. 

NEW thermal carbon blacks for mechanical and extruded 
rubber goods... natural rubber tubes. As the world’s only 
manufacturer of a complete range of channel, furnace and 
thermal blacks, Cabot offers more than 45 different grades for 
use in rubber, ink, paint, varnish, lacquer, plastics and paper 
products. 

NEW plasticizers offering improved flexibility permanence— 
Cabflex ODP and Cabflexr ODA and others. Two of a complete 
range of plasticizers developed for the specific improvement of 
vinyl plastics products. 

NEW Elftex carbon blacks. Fluffy oil furnace blacks spe- 
cifically developed to give letterpress inks same quality printed 
blackness previously obtained only with higher priced channel 
blacks. 


For complete information, check the Cabot products that in- 
terest you... write 


_ a _ 
CABOT Godfr ey L. Cabot, TiC. 77 FRANKUN STREET, BOSTON 10, MASSACHUSETTS 


Branch Offices or Agents in all Principal Cities of the World 
363 
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SHORTAGE OF 


ENGINEERS AND SCIENTISTS 
(Continued from page 350) 

stance, retired engineers and scientists might well be 
willing to teach mathematics, physics, and chemistry 
in our high schools on a part-time basis if the certifi- 
cate requirement for certain points of credit in edu- 
cational methodology could be waived. I know many 
recently retired men who would be wonderful part- 
time teachers, drawing on their vast experience to 
enliven the course material with practical everyday 
examples. Part-time salaries, even at the present low 
teaching rates, would be a welcome supplement to 
the retirement pensions of such men. They would § * 
serve only a few years, but their service would come 
at the present critical phase in our problem. Retired 
engineers or scientists would create no additional re- 
tirement problem for the school pension system. This 
is a point where our educational administration could 
take rapid and effective remedial measures. 

Third, in Bay City, Mich., there has been an im- 
portant study of the practicality of using “teacher 
aides” to relieve teachers of those burdensome house- 
keeping duties which now consume somewhere be- 
tween 20 and 40 per cent of teachers’ time and 
energy. Financed by The Fund for Education, these 
experiments have shown remarkable results. Mothers 
who have college educations and whose family con- 
L_ dA ditions permit have been employed part or whole 

time, not to teach, but to relieve the qualified teacher 
BUT (Continued on page 366 ) 
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Cast pearlitic 
The rougher the service, malleable steering 


gear housing —by 


the greater the need for NATIONAL 









PEARLITIC 
MALLEABLE 
CASTINGS 





In mines and quarries . . . on the big construction jobs— 
that’s where trucks take the worst beating. And that’s also 
why many off-highway truck manufacturers have turned to 
pearlitic malleable castings—by National—for heavy duty 
parts. For truck builders know that pearlitic malleable has 
high ultimate strength . . . resists wear and fatigue under 
heavy loads and impacts. 

And there are lots of other “‘plus’’ advantages in pearlitic 
malleable castings—from National. For example, they possess 
excellent non-seizing properties . . . can be either liquid or 
air-quenched . . . can be given a smooth finish. Perhaps most 
important of all, pearlitic malleable machinability index ranges 
from 80 to 90 (B1112 steel=100). 

Pearlitic malleable castings—from National—can often 
reduce manufacturing costs, weight and assembly time . . . 


can increase quality and sales potential of your product. 
AA-2911-B 


NATIONAL °c CASTINGS COMPANY 


Cleveland 6, Ohio 
The nation's largest independent producer of malleable and pearlitic malleable 
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MODEL X-2 






MODEL XD 





Since 1816, Draper products have been 
famous throughout the textile industry. 
Draper looms have set world-wide weav- 
ing standards for single shuttle and 
filling-mixing looms. 

Draper parts, mechanisms, and mill sup- 
plies are designed and manufactured to 
help your looms achieve the goal of ‘‘Weav- 
ing more and better cloth at less cost.” 


DRAPER CORPORATION ATLANTA, GA. 


GREENSBORO, N. C. 
SPARTANBURG, S. C. 


MODEL XP 


MODEL XP-2 


HOPEDALE, MASS. 
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atomic 


_ power 
DEVELOPMENT 


atomic pow 


~ holds the 
greatest 


- promise of 
career 


success. 


Take this opportunity to pioneer 
with the leaders. Participate with 
WESTINGHOUSE in the research and 
development of nuclear reactors for 
commercial power plants, and for the 
propulsion of naval vessels. 


ELECTRICAL ENGINEERS 
CHEMICAL ENGINEERS 
MECHANICAL ENGINEERS 
PHYSICISTS 
MATHEMATICIANS 
METALLURGISTS 
NUCLEAR ENGINEERS 


New! Westinghouse 
Fellowship Program 
. . in conjunction with the 
University of Pittsburgh. This 
new Westinghouse program en- 
ables qualified candidates to 
attain their M.S. and Ph.D. de- 
grees WHILE ON FULL PAY. 





Salaries Open 
Ample housing available in 
modern suburban community 
15 minutes from our new plant. 
Ideal working conditions. Excel- 
lent pension plan. Education pro- 
gram. Health & Life Insurance. 
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“TOMORROW'S OPPORTUNITY. "TODAY" 


State whether you are an engineer, 
mathematician, Physicist or Metallurgist. 


Send complete resume to 
MR. A. M. JOHNSTON, 
Dept. A.M. 


“ * 
» 4aMOd JILIO 
Westinghouse Bettis Plant 


P.0. Box 1468 
Pittsburgh 30, Penna. 


Westin nghouse 
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SHORTAGE OF 


ENGINEERS AND SCIENTISTS 
(Continued from page 364) 

of nonteaching duties. When the nonteaching duti¢ 
have been assumed by the “aides,” the teachers < 
able to take on additional pedagogical loads. Just 4 
dental hygienists have taken over many dental dey 
tails formerly loaded upon the dentist, just as “grey 
ladies” or “nurses’ aides” have relieved the hospital 
shortages in registered trained nurses, just as recepy 
tionists and laboratory technicians have relieved thé 
doctors of many time-consuming duties to relievg 
medical shortages, just so can “teachers’ aides” help 
to relieve the teacher shortage. 

Fourth, let me remind you that some 22,000 of thé 
28,000 high schools of our country have less than 508 
students. Students in these small town and rural 
high schools deserve just as effective teaching 
those in the large urban high schools. But how can @ 
principal of such a small high school find the money 
in his budget to engage competent teachers in mather 
matics, physics, and chemistry? In Ohio, under thé 
leadership of a prominent industrial scientist, on€ 
possible method of attack has been evolved. It is ag 
adaptation of the “circuit rider” so widely used by 
our churches in the frontier days. To illustrate thé 
modern application of this method, suppose there arg 
three small high schools within 100 miles of each 
other. School A spends its science teaching budget 
for a mathematics teacher and a teacher aide, School 
B for a physics teacher and an aide, and School €@ 
for a chemistry teacher and an aide. Each teachef 
spends successive days in a different school traveling 
by car, while the teacher's aide keeps the records, 
corrects problems, supervises home rooms, cafeteria, 
and the like. There are possibilities of adapting this 
concept to many areas. 

Fifth, a vast improvement and increase is possiblé 
in the use of audio-visual instruction, either by films 
carefully prepared by experts, or by closed-circuit 
television. In either case one truly experienced 
teacher could conduct the lecture and demonstration 
instruction in many schools simultaneously, whilé 
somewhat higher qualified and trained “teachers 
aides” could supervise the problem work and somé 
classroom recitations. Audio-visual films would have 
high initial, but low operating, costs, while closed 
circuit television would have both high first cost and 

(Concluded on page 368) 





N. A. LOUGEE & COMPANY 
ENGINEERS AND CONSULTANTS 
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Reports—Appraisals—Depreciation Studies 
Rate Cases—Business and Economic Studies 
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N. A. LOUGEE ‘11 L. A. MATTHEWS ‘13 
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“A new era 1s beginning. a 


“As I review the progress in aeronautics within so short a span, and marvel 
at the complex aircraft of today, I call it an achievement little short of miraculous. 


“Today, electronically-guided planes take off and land without human touch. 
Lethal sky missiles seek and destroy invisible targets with uncanny precision. And still other 
fantastic achievements in both man-controlled and pilotless flight are now in the offing. 


“When men go to the moon and planets, electronically-controlled skycraft will take them 
there. Aviation maps will be studded with stars as well as with cities. New developments 

in aeronautics will go on and on. Success opportunities and careers will continue to develop 
for ambitious young men in this exciting field where a new era is beginning’’* 


LEE De FOREST 


Appropriately qualified to speak for aeronautics and 
other fields in which his own scientific achievements 
play an important part, Dr. Lee de Forest gives help- 
ful counsel to young graduates headed for successful, 
rewarding careers. 

His expression, “a new era is beginning,’ has parti- 
cular significance at Northrop, world leader in the 
design, development and production of all-weather 
and pilotless aircraft. 

At Northrop, permanent positions are available that 
offer full play for individual talent and ambition. Here 
the graduate engineer will find interesting assign- 
ments for which he is best fitted. Surroundings are 
attractive, co-workers congenial, opportunities for 
advancement unceasing, the compensation good. 


For detailed information regarding specific openings 
in your field of specialization, write Manager of Engi- 
neering Industrial Relations, Northrop Aircraft, Inc., 
1001 East Broadway, Hawthorne, California. 


A NORTHROP 


Pioneers in All Weather and Pilotless Flight 


*A statement by 
Dr. Lee dé Forest, 
pioneer in radio. 
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‘Points... 


about Insurance where 
NO PRECEDENT EXISTS... 


overage for special purposes is 
a truly constructive endeav- 
or... an endeavor to satisfy 
the insurance aims of indus- 
trial and other institutions. 





The question arises “If there is an insurable risk, but 
no precedent exists, can industry have what it needs?”’ 


LEXINGTON answers affirmatively, in many cases. 


LEXINGTON has underwritten many risks not previously 
considered marketable. Lexington’s methods make 
the insurance fit the requirements of the buyer. 


LEXINGTON expects to collect full rates for the risks 
it runs, but Lexington’s specialization makes it possi- 
ble to provide an attractive cost on a sound basis. 
Thus Lexington can afford the appearance of high loss 
ratios and still operate profitably. 


LEXINGTON works through agents or brokers, or 
directly for a buyer when circumstances justify. 





HEN GLOW 


INSURANCE COMPANY 


DELAWARE OFFICE: 301 WEST ELEVENTH ST., WILMINGTON 
EXECUTIVE OFFICE: 177 STATE ST., BOSTON. MASS. 
OFFICERS AND DIRECTORS 


FREDERIC C. CHURCH CHARLES COLBY HEWITT 


Chairman President 
STANLEY H. KING FRANK W. HUMPHREY 
Treasurer Vice President 


COLBY HEWITT. JR COLLINS GRAHAM 


Vice President Secretary 
DIRECTORS 
COL. WILLARD F. ROCKWELL WM. WOOD PRINCE 
Chairman President 


Union Stock Yard & Transit Company 
Trustee Central Mfg. District 


ALFRED C. FULLER 
Chairman 
Fuller Brush Company 


Rockwell Manufacturing Company 
Rockwell Spring & Axle Company 


JAMES J. MINOT 
Partner 
Paine, Webber, Jackson & Curtis 


Let your friends in industry know of this 
constructive insurance market for buyers of quality. 

















SHORTAGE OF 


ENGINEERS AND SCIENTISTS 
(Concluded from page 366) 


high operating cost. The film instruction would tend 
to be inflexible, while the closed circuit television 
could be extremely flexible. Both would require cur- 
riculum content to be the same for all the schools 
served under this plan. 


Conclusion 


I have sketched out five possible attacks on these 
problems but let me state, as strongly as I can, that 
there will be no one, single, solution. Many M.LT, 
men will have also heard of the “Lexington Plan” — 
originated by M.I.T. and Harvard professors living 
in Lexington, Mass. — and carried forward with the 
wholehearted financial and moral support of Arthur 
D. Little, Inc. Each locality will have unique prob- 
lems requiring unique solutions. What works well in 
one place may fail miserably in another. What works 
well one year may lose effectiveness in another year. 

But the crisis is upon us. Solutions must be found. 
And it is the genius of America and our Western 
civilization that individual free enterprise has always 
found some solution to every problem. Let us put our 
hearts and minds into finding the best solution for 
each locality to this industrial and educational short- 
age which confronts us. 


Attention: ENGINEERS 





melpar, inc. 


A completely integrated facility for system 
responsibility from design concept through 
production and field service. 


Many government agencies, industrial organi- 
zations and engineers have profited by taking 
advantage of Melpar’s facilities. For detailed 
information write to — 


Technical Personnel Representative 


e 
melpar, inc. 
Subsidiary of Westinghouse Air Brake Co. 

3000 Arlington Bivd., Falls Church, Va. 


99 First St., Cambridge, Mass. 
11 Galen St., Watertown, Mass. 


Laboratories located in Falls Church and Arlington, 
Va., Cambridge and Watertown, Mass. and 
Tucson, Arizona 
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TO LIVE, TO WORK, TO PLAY! 


New England is a good place to live. Many graduates of our colleges 
have found this to be so, and have stayed to make this area their 
permanent home. With your home near your plant or office, and 
both within easy range of your favorite sporting ground or vacation 
spot, you are well situated. 

You will find also that The New England Trust Company is a good 
place to do your banking. It is big enough to give you well informed 
and alert service for your commercial banking or trust requirements. 
Yet its officers and staff are accustomed to extending that personal 
attention which means so much in your dealings with a bank. Call 
at either of our offices. We'd like to meet you. 


She 
New England Trust Company 


135 DEVONSHIRE STREET 
At the Corner of Milk Street 
BACK BAY BRANCH : : 99 NEWBURY STREET / 
Boston, Mass. 





Established 1869 


MEMBER FEDERAL DEPOSIT INSURANCE CORPORATION 





PRODUCING MORE ee 


TECHNICAL MAN POWER 
(Continued from page 344) 
school tax rates. They can also be done without in- 
volving unreasonable expenditures by industrial 
companies who might co-operate in carrying them 
out. 

First, and most obvious, of course, is an intensified i 
campaign to explain to high school students, at the 
beginning of their high school course, the attractive 
possibilities and the opportunity for personal satis- 
faction which may be found in science and engineer- 
ing careers. If the young man starting high school | | 
can be persuaded that such a career is what he | 
wants, he will not be diverted by the pressures and 
difficulties which stand in his way. The Nationa] As- 
sociation of Manufacturers and the Engineering 
Manpower Commission of the Engineers Joint Coun- 
cil have been doing excellent work of this type, and 
their success is already being reflected in a gradyally 
increasing enrollment in many of our engineering 
colleges. One must also say a good word for the 
science fairs being held in many cities through the 
co-operative effort of high school science teachers 
and local industries. There has been some fear that 
this type of activity might draw into science and 
engineering men who were not suited for this occu- 
pation, but the very difficulty of the courses would 
seem sufficient assurance that those who do not have 

(Continued on page 372) 
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‘Look. 
this is what I mean by opportunity...” 
it in- 
strial 
them says New England Life General Agent 
sified THOMAS H. GILLAUGH (Dartmouth College ’46) 
t the 
= What part has “‘opportunity”’ played in your career? 
neer- “Although I’d had several years of successful experience, it 
— was a big step for me when, at 27, I was made manager of an 
and established New England Life general agency in my home 
be city of Dayton. Three years later | was named general agent. 
‘oun- But most significant we — myself and my agents — are free 
sally to profit by our own initiative day by day, with constant and 
-ring positive support from the company. | look forward to an in- 
"the creasingly rewarding future.” 
| the 
‘hers 
that How about future opportunities? 
bes “Opportunity is a continuing thing with New England Life. 
ould We build our clientele on a professional basis. Remuneration 
_ is cumulative, part coming from maintenance of policies in 
force, part from repeat sales to established clients and part 
oe in developing business from new sources. You might say 
that the agent sets his own pace for advancement.” 
What is the promise for a man about to enter the 
business? 
‘Actually, there never was a better time to go to work for 
New England Life. Our dynamic growth in recent years — 
28% gain in new business in 1955 — our District Agency 
Development Plan, our superlative policy contract are three 
of several factors which should be interesting to the man 
considering a new career. | would suggest that such a man 
, write directly to Vice President L. M. Huppeler, 501 Boylston 
| Street, Boston, Massachusetts for further details.” 
NEW ENGLAND 
A BETTER LIFE FOR YOU Mu LIFE“ /} 0 
Yul BOSTON, MASSACHUSETTS 
THE COMPANY THAT FOUNDED MUTUAL LIFE INSURANCE IN AMERICA—1038 
A career with New England Life attracts men from many fields 
-banking, teaching, business administration as well as selling. 
sis Some of our most successful agents have technical backgrounds. 
EW | May, 1956 371 
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“TECH” DINGHY 


DESIGNED AT M.I.T. 
FOR REAL SAILING PLEASURE 


Here’s everything you've always wanted in a small 
sailboat! 


The “Tech” Dinghy was designed several years ago 
at M.LT. especially for Fiberglas construction—and de- 
signed to provide the utmost in sailing qualities. 


Today 40 “Tech” dinghies sail in the M.I.T. fleet—24 
other famous colleges have adopted her, as well as 
many leading yacht clubs and camps. 


Whether you are a beginner or an expert, you'll have 
the time of your life in a “Tech.” She is exceptionally 
fast, instantly responsive, performs well on every point 
of sailing. Yet she is stable, very simple to handle, has 
a minimum of parts to lose or break. She is so safe that 
she will support the whole crew even when awash! 


You can always use the “Tech” at a moment’s notice, 
even after leaving it out in the yard all winter. Colors 
are molded right into the deck and hull. No scraping, 
caulking or sanding is required. She cannot rot or rust. 
She does not absorb water, needs no swelling, cannot 


leak. 


Act now and enjoy a full summer of sailing thrills. 
We can deliver a “Tech” to you immediately. 


For complete details, see your local Beetle Dealer 


or write us direct. 


BEETLE BOAT CO., INC., New Bedford, Mass. 


Rowboots © Sailboats © Outboards © Cruisers 
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(Continued from page 370) 


suitable interests and qualifications will drop off to 
other pursuits. 

The second thing which might be done is a much 
more ambitious project. If we cannot provide stimu- 
lating and interesting teaching of mathematics and 
science in the high schools by recruiting highly quali- 
fied teachers, then we should turn our attention to 
revising teaching aids and practices so that these 
subjects can be taught in an interesting, stimulating, 
and effective way by men or women who do not 
have specialized training in these subjects. This 
would involve a joint effort of the very effective Na- 
tional Science Teachers Association, the teachers 
preparatory schools, and publishers of textbooks and 
teaching aids, working in co-operation with indus- 
trial public relations people and other industrial and 
entertainment people acquainted with the techniques 
of visual presentation. Certainly it should be possible 
to devise a teaching procedure for science which 
would be more stimulating, more interesting, and 
more effective than having science taught from a 
traditional textbook by a man who has never studied 
science. 

This project must involve a basic change in the 
philosophy of teaching mathematics and science in 
the high schools and not simply be concerned with 
grafting movies and television onto the present 
teaching methods. In the old days, high school teach- 
ing was concerned, to a considerable extent, with 
training the mind. Now its emphasis has shifted to 
giving the student information he can use. The 
teaching of science and mathematics has not been 
readjusted to conform to this new concept. The mod- 
ern high school student may be interested in how to 
determine the area of a circle but he has very little 
interest in how the formula for determining this 
area was developed. Our textbooks need to be re- 
vised; they should begin by emphasizing the prac- 
tical usefulness of the subject being taught. Once 
the student’s interest is aroused, he can then be led 
into the more abstract theoretical aspects. A project 
for modifying science teaching methods with the 
objective of making a fundamental change in ap- 
proach would, of course, naturally use motion pic- 
tures, television, and other visual aids as an integral 
part of new teaching methods. 

This joint effort should also direct attention to- 
ward some change in scholastic gradings, both for 
high school honors and for college admission, which 
will give proper relative weighting to grades secured 
in difficult and highly competitive courses as com- 
pared with those secured in the simpler and easier 
courses. 

The third thing which might be done is to provide 
more direct incentives to increase interest in the 
study of mathematics and science in our high schools. 
In other words, we might take advantage of the good 
old-fashioned idea of selecting a very luscious look- 
ing carrot and then holding it close enough to the 


(Continued on page 374) 
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Wonderon Suits .. . 
55% Dacron —45% Worsted 


This is the tried and true — and justly famous dacron 
and worsted blend Summer suit that has been so 
successful. It's cool, light weight, shape retaining 
and spot resistant — and past performance guaran- 
tees you can buy with complete confidence. You'll 
like it in the natural model illustrated. 
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The Coop Patronage Refund for 1955-56 is guaranteed at 
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100% Worsted — Light and Cool 
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PRODUCING MORE 


TECHNICAL MAN POWER 
(Continued from page 372) 
donkey’s nose so it will have some effect upon his 
behavior. 

In its simplest and cheapest form, this might in- 
volve offering special prizes and awards for high 
school students doing particularly good work in 
mathematical and scientific subjects. The Westing- 
house Electric Company, for example, is already do- 
ing an outstanding job in this connection. But the 
likelihood of achieving an award in the Westing- 
house plan seems pretty remote to many of the 
people that we want to attract into the high school 
science courses. It might be better to provide prizes 
limited to the individual high schools which would 
involve honorable mention at the graduation exer- 
cises for those who have done outstanding work in 
science and mathematics along with those students 
who have done outstanding work in terms of general 
scholastic averages. 

A much more direct incentive, however, would be 
a relatively large number of four-year undergraduate 
scholarships assigned to individual high schools to 
assist worthy students from low-income families to 
attend college, with the provision that they spe- 
cialize in scientific or engineering fields. A proposal 
that industry shift some of its funds from direct sup- 
port of general college activities to this more spe- 


cialized approach would, of course, be greeted with 
no enthusiasm by college presidents. It would, how. 
ever, be a way by which industry could be sure that 
its support of education was providing help where 
industry and the nation need it most. From the col- 
lege’s point of view, there should really be no objec- 
tion to this procedure if the scholarships were 
accompanied by corresponding direct grants to pri- 
vately endowed institutions which might be selected 
by the scholarship holder. 

So far I have dealt primarily with the problem of 
seeing that a higher percentage of the young men 
sent from the high schools to the colleges go with 
an interest in, and adequate training for, scientific 
and engineering specialization. There is, however, of 
course a very considerable group of people who 
feel that the solution of the shortage of technically 
trained people is to increase over-all attendance in 
our colleges. It is commonly stated that 50 per cent 
of our best minds fail of their greatest usefulness 
because they are never college trained. 

No one can take issue with the desirability of giv- 
ing maximum training to the best minds in the coun- 
try. One can, however, have considerable skepticism 
as to whether simply making higher education more 
easily available on a nonselective basis will achieve 
this objective. In view of the trends of student 
preference, one can be even more skeptical as to 
whether an increase in mass higher education would 

(Continued on page 376) 





ESPECIALLY DESIGNED 
Low-Noise Small-Size 
Wire For Delicate 
Instrumentation 





From the original type designed in cooperation with the 
Bureau of Standards for sonar detection devices, BIW has 
developed an exceptionally low-noise wire. This cable is 
ideal for delicate instrumentation and uses requiring mini- 
mum microphonic noise characteristics due to severe vibra- 
tion, flexing and whipping. 


This wire is important for use with piezoelectric instru- 
ments, microphones or other applications subject to severe 
shock such as telemetering and shock wave measurements. 
It is little affected by temperatures from 400° to minus 
60° F. It is of miniature size, a distinct advantage for wir- 
ing in small instruments. 


BIW manufactures a number of types as follows: 


GRO s<cven 22 gauge ..... Double Insulated Shields ..... Dia. .150” 
#G26GA ..... 22 gauge ..... Ree WE kvacaedctcdces Dia. .100” 
#634A ..... 29 gauge ..... Double Insulated Shields ..... Dia. .140” 
PPE ween 29 gauge ..... Double Insulated Shields ..... Dia. .110” 





Tests with a 
Hewlett-Packard 
Vacuum’ Tube 
Voltmeter 


Fig. 1 Flexing a four- 
foot length of B.W 
#626 low-noise cable 
showed only 5 milli- 
volts with the tap at the 
.001 scale. 





Fig. 2 A four - foot 
sample of ordinary wire 
was subjected to the 
same flexing and showed 
8 milli-volts, tapped at 
the .010 scale 


If the solution to 
your problem lies 
in low-noise cable 
—then send for 
complete’ details 





BOSTON INSULATED WIRE & CABLE CO., Boston 25, Massachusetts 





today. 
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— power in the 
small economy size 


Harnessing the atom with the development of 
transportable nuclear power is probably the greatest 
of all impending events. 

Today, a top Martin team of scientists and engi- 
neers is attacking that problem. Their goal: develop- 
ment within two years of a fully integrated system 
of portable power for military and industrial uses. 

Already forseeable is a reactor capable of deliver- 
ing 2,000 kw for a year and a half from a single fuel 
bundle occupying less than 8 cubic feet of space. 

Such an advancement may soon usher in a new age 
of power surpassing even the ages of steam and elec- 
tricity in hastening the development of this world’s 
unexplored resources. 

This immense field of research and development 
offers one of the great engineering opportunities in 
the world today. If you are interested, contact J. M. 
Hollyday, Dept. TR 05, The Martin Company, 
Baltimore 3, Maryland. 
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PRODUCING MORE 


TECHNICAL MAN POWER 
(Continued from page 374) 
have a particularly large effect on the specific prob- 
lem of the shortage of scientific and engineering 
personnel. 

Any approach to the problem of getting a higher 
percentage of our best brains into the universities 
must face two situations. First, you have to create 
conditions in the high schools which will stimulate 
young men and women, particularly from the low- 
income groups, with a desire for learning and educa- 
tion. To do this, you must solve broadly the problem 
of providing inspirational teaching, which seems so 
impossible of solution in the scientific and mathe- 
matical field. Second, one must face changing eco- 
nomic trends, which are removing much of the 
economic incentive which used to make young men 
in lower income groups strive to attend college. 

In the early 1920's, the most obvious way for a 
young man in a low-income industrial family to 
avoid hard physical labor and to escape from mar- 
ginal living conditions to a satisfying living stand- 
ard, was either to work his way through college or 
go through a trying and low-paid apprenticeship to 
achieve some skilled craft rating. To a very consider- 
able extent, this pressing incentive no longer exists. 
No man with enough intelligence to secure a college 
degree needs to go to college in order to avoid earn- 
ing his living by physical labor or in order to achieve 
a satisfying standard of living. Mechanization of in- 
dustry and agriculture is largely limiting heavy 
physical labor to those men incapable of running 
machines. Ownership of a home in nice surround- 
ings, a good automobile, paid vacations, enough 
money to travel, assured continuous employment, 
and an opportunity to educate one’s children are all 
easily achievable without a college education. 

It used to be said that, if a man did not train his 
brain, he had to earn his living with his muscles. He 
had to either think or labor. It may seem facetious, 
but still surprisingly true, that a highly satisfactory 
standard of living can now be achieved without 
either thinking or laboring. In our highly mechanized 
industrial plants, highly paid laboring men with no 
technical training normally perform highly repetitive 
operations which involve no great physical effort. It 
is the highly trained engineer who takes a brief case 
full of blueprints home to work on over the week 
end, and it is the scientist who spends his evening 
reading scientific literature, while the skilled work- 
man living next door watches television or takes a 
trip to the seashore. 

There is the very considerable question as to 
whether it is possible to attract into our universities 
the highly intelligent young men, from what we talk 
about as low-income groups, simply by making a 
higher education cheaper and easier to obtain. 

Let us now consider for a few minutes the prob- 
lem of how to insure our bright young men con- 
tinuing to degrees in science or engineering even 
after we have gotten them to the university with 
adequate preparation. 

(Continued on page 378) 
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(Continued from page 376) 

In the university, educational pressures very simi- 
lar to those in the high schools tend to drive young 
men away from specialization in science and engi-§ 
neering. Again, scientific and engineering courses are 
the “tough ones.” The engineers have to report early 
to get some of their work done before the liberal 
arts people arrive. Often they get less credit for a 
given course than do the liberal arts students be. 
cause they must pack so much work into a four-year 
period. The science majors are almost barred from 
athletics and campus activities because of the long 
hours they must spend in the laboratories. Perhaps 
even more important, we have the same difficulty ip 
providing inspiring science teaching, especially for 
the very large freshman classes. Too many of ou 
potential scientists are discouraged from scientifie 
careers by the fact that their freshman courses are 
difficult and not inspiring. Even our modern fresh-| 
man chemistry textbooks concentrate the first fresh- 
man semester on difficult abstract conceptions of 
atomic structure. In too many cases, we are impress- 
ing college freshmen with the difficulty of acquiring 
a scientific education before we open up to them its 
interesting and challenging possibilities. 

But, here again, there are plenty of men who have 
the intelligence and the perseverance to acquire 

(Continued on page 380) 
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TECHNICAL MAN POWER 
(Continued from page 378) 
technical degrees if they are convinced that the re. 
ward is great enough to justify the effort. Now, how. 
ever, we are dealing with men who are thinking of 
rewards in much more realistic terms than scholastic 
prizes and scholarships. 

We must face the brutal fact that, even among 
those going through college, science and engineering 
have not been of very high economic attractiveness, 
The laboratory scientist and engineers in industrial 
production were traditionally poorly paid all the way § 
through the twenties, and thirties, and on into the} 
forties. To be sure, the shortage of technical person-| 
nel during the past 10 years has rapidly raised the 
starting rate for technically trained people; but, toa 
very large extent, this rise in starting rate has been 
only partially effective in raising the salary standards 
of men already in industrial positions. Young men, 
particularly from low-income families, are likely to 
judge the economic attractiveness of a scientific pro- 
fession by the living standard of the middle-aged 
plant control chemist in the factory where their 
STEVENS fathers work rather than by starting salaries paid by 

apantytePhg ' research centers. In most cases, the difference be- 
ARNOLD tween the living standard of the plant control chemist 
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Long life. 


Low noise level. 
Extreme reliability. 


Write for 
Catalog 370. 


and the skilled mechanic is not sufficiently great to 
cause the young man to place a very high value upon 
a science degree. In considering the value of an engi-} : 
neering degree, he is most likely to explore what ad-} jaw 
vantage the graduate engineers have in his father’s 
plant in comparison with high school graduates. In 
most cases he is likely to find graduate engineers and 
upgraded skilled mechanics working side by side in 
industrial engineering positions with the same job 
classification and the same salary. 

If industry hopes to persuade a very high percent- 
age of the best brains from our low-income industrial 
families to strive for scientific or engineering degrees, 
they are going to have to put a larger and more ob- 
vious dollar value on the possession of such degrees 
on the part of the people who work in our industrial 
plants. 

In most companies it is still true that the most 
likely route to high salaries and general management 
responsibility is through the sales department, rather 








PIPE SYSTEM 


EVERYTHING FOR A 
COMPLETE PORTABLE 
PIPE SYSTEM 













FACTORY PACKAGED 
PIPE - COUPLINGS—FITTINGS 
VALVES—ACCESSORIES 
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JAMES T. HOLMES 
M.IT. "14 


D. LEE NARVER 


Telephone TRINITY 8201 
STANFORD '14 


HOLMES & NARVER, INC. 


ENGINEERS * CONSTRUCTORS 


828 S. Figueroa St., Los Angeles 17, California 





LEONARD CONSTRUCTION COMPANY 


Engineers and Contractors 
SINCE 1905 
IN THE AMERICAS AND FAR EAST 
37 South Wabash Ave. 


Chicago 








CHAUNCY HALL SCHOOL 


Founded 1828. The School that specializes in the preparation 
of students for the Massachusetts Institute of Technology. 


Ray D. Farnsworth, Principal 533 Boylston Street, Boston, Mass. 











SYSKA & HENNESSY, INC. 
Engineers 


John F. Hennessy John F. Hennessy, Jr. 





REPORTS 
WATER SYSTEMS 


DESIGN ° 
POWER PLANT 


CONSULTATION . 
WASTE DISPOSAL 
New York City 











ROTH LABORATORY 
FOR PHYSICAL RESEARCH 
Serving Industry in these fields — 


ELECTRONICS MATHEMATICAL ANALYSIS 
AUTOMATION RESEARCH MANAGEMENT 
MEDICAL PHYSICS ANALOG COMPUTERS 
ULTRASONICS INSTRUMENTATION 





1240 MAIN STREET * JAckson 7-8211 
APN ETNIES ET cts 
HARTFORD 3, CONNECTICUT 
a a ae 


DIRECTOR: 
Wilfred Roth ‘48 
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PRODUCING MORE 


TECHNICAL MAN POWER 

(Concluded from page 380) 
measure to the fact that industry’s need for technical 
personnel can no longer be satisfied from this source, 
Now we must attract into these professions men who 
will only become scientists and engineers as their in- 
terest in these fields is aroused during high school 
days, and who can be carried through to technical de. 
grees by incentives which make them feel justified in 
the special effort involved. Failing to do this, we may 
continue to see a higher and higher percentage of the 
mentalities we need in science and engineering turn- 
ing instead to social sciences, business administration, 
and sales. 

An adequate supply of scientists and engineers is 
essential both for our own economic welfare and for 
our safety in the cold technical war with Russia. We 
believe that our democratic system of free choice is 
better than Russia’s dictatorship. However, in ou 
civilization, it is often very difficult to achieve the bal- 
ance of incentives which will cause a sufficient num- 
ber of our people to do, of their own free will, the 
things which are essential for our national well-being, 

The Russian system may be less effective in the 
long run, but it certainly has the advantage of sim- 
plicity and prompt action. 

The Russians have decided that this is a scientific 
and mechanical age. They therefore feel it is impor- 
tant that their educated people have a thorough un- 
derstanding of science. They are accomplishing this 
by the simple expedient of requiring that a consider- 
able portion of the study time in their elementary 
schools be spent on science and a thorough grounding 
in mathematics. They specify that in their schools, 
which correspond to our high schools, 40 per cent of 
the students’ time must be spent upon mathematical 
and scientific subjects. In Russia you cannot even 
achieve a high school education without a thorough 
grounding in the fundamentals of science. 

The Russians have decided that this is a technologi- 
cal age in which industrial progress and national de- 
fense require a fully adequate number of trained 
scientists and engineers. They consider this so im- 
portant that they are not content with their ability to 
assign students to engineering schools, and they are 
using the good old capitalistic technique of providing 
economic incentive. As a class, men with scientific 
and engineering degrees are the highest paid people 
in Russia. 


Conclusion 


We who pride ourselves upon our scientific and in- 
dustrial leadership, need to take positive and effective 
steps to provide the kind of educational and eco- 
nomic situations which will produce an adequate 
number of scientists and engineers. It is equally im- 
portant that we do something to counter the obvious 
trend in our educational system which tends in this 
age of science to produce an educated class which has 
less basic knowledge of science than the educated 
people of 20 years ago. 
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PROFESSIONAL CARDS 





JACKSON & MORELAND, INC. 


Engineers and Consultants 





DESIGN AND SUPERVISION OF CONSTRUCTION 
REPORTS—EXAMINATIONS—APPRAISALS 
MACHINE DESIGN—TECHNICAL PUBLICATIONS 
BOSTON NEW YORK 








FAY, SPOFFORD & THORNDIKE, INC. 
Engineers 
lph W. Horne, "10 
William L. Hyland, ‘22 
Lincein, U. of Me., "25 


John Ayer, ‘05 
Bion A. Bowman, ‘09 
Carroll A. Farwell, 06 Frank 
Howard J. Williams, °20 
a e} 
PORTS — BRIDGES — TURNPIKES 
WATER MSUPPLY. DRAINAGE AND SEWERAGE 
PORT AND TERMINAL WORKS 
BOSTON 


NEW YORK 





GANNETT FLEMING CorDDRY 


AND CARPENTER, INC. 
Engineers 
HARRISBURG, PA. 
Branch Offices: 
Pittsburgh, Pa. Daytona Beach, Fla. Philadelphia, Pa. 
Expressways, Toll Roads, Bridges and Airports. Traffic & 
Parking. Dams, Water Works, Sewage, Industrial Wastes 
and Garbage Disposal. F . guaea Investigations and 
eports. 


CLEVERDON, VARNEY & PIKE 


Consulting Engineers 


B S. Cis "10 
Joun A. Dow ‘23 


Watvo F. Pree "15 
Hanote E. Procros *17 





Structural Designs Foundations 
Heating, Ventilating, Electric and Plumbing De- 
signs, Industrial Buildings, Reports, Investigations 


120 TREMONT STREET BOSTON 8, MASS. 








EapiE, FREUND AND CAMPBELL 
CONSULTING ENGINEERS 
New Yor« 36, N. Y. 


Mechanical — Electrical — Sanitary 
Air Conditioning — Power — Process Layouts 


J. K. Campbell, M.LT. *11 


500 FirtH AVENUE 


MAURICE A. REIDY 


Consulting Engineer 
BRIDGES BUILDINGS 
STRUCTURAL DESIGNS FOUNDATIONS 
CONSTRUCTION CONSULTANT AND ARCHITECTURAL ENGINEER 
Estimates and Appraisals 
101 TREMONT STREET BOSTON, MASS. 





METCALF & EDDY 


Engineers 


Water, Sewage, Drainage, Refuse and 
Industrial Wastes Problems 
Airports, Laboratory, Valuations 
Statler Building, Boston 16, Mass. 


CHarLes NELSON DEBES AND ASSOCIATES 
ENGINEERS AND CONSULTANTS 


Architectural — Mechanical — Electrical — Structural 
Management — Plant Layout — Material Handling 
Acoustical 

915 EAST STATE ST. 
C. L. Emery "32. C. N. Despes °35 


ROCKFORD, ILL. 
R. S. KNow.anp 40 





THE KULJIAN CORPORATION 


Consultants * Engineers * Constructors 


UTILITY @ INDUSTRIAL @ CHEMICAL 
Power Plants (Steam, Hydro, Diesel), Textile Plants, 
Water & Sewage Works, Oil Refineries, Pipe Lines, 
Army & Navy Installations, Air Fields, Hangars 
8. A. Kuljian "19 A. H. Kuljian "48 


1200 NO. BROAD ST.. PHILADELPHIA 21, PA. 


Moran, Proctor, Musser & RUTLEDGE 


Consuttinc ENGINEERS 
Foundations for Buildings, Bridges and Dams; 
Tunnels, Bulkheads, Marine Structures, Soil Studies and 
Tests; Reports, Design and Supervision 


Wittiam H. Mueser ’22 Pup C. Rutrepce °33 





) FABRIC RESEARCH LABORATORIES 


Incorporated 
Research, Development and Consultation 
for Textile and Allied Industries 
1000 Providence Highway Dedham, Mass. 


W. J. Hamevuacer, 2) K. R. Fox, *40 E. R. Kaswett, °39 


GIVEN BREWER 


Consulting Engineer 


Electric Strain Gage Testing @ Stress Analysis 
Strain Gage Amplifiers © Strain Gage Switches 


MARION, MASS. TEL. 103, 110 
G. A. Brewer 38 





GILBERT ASSOCIATES, INC. 
ENGINEERS AND CONSULTANTS 
607 WASHINGTON ST., READING, PA. 
Maleolm G. Davis °25, Vice President Allen W. Reid "12. E. C. Edgar ‘35 


Steam, Hydro, Diesel Power Plants; Industrial Structures; 
Plant Safety, Labor Relations, Utility Rates, Valuations, 
Reports; Large Scale Purchasing; Industrial Laboratory 


New York @ Washington 


MAY, 1956 








CapitoL ENGINEERING CORPORATION 
CONSULTING ENGINEERS 
Design and Surveys 
Roads and Streets 
Sewer Systems Water Works 
Planning Airports 
Bridges @ Turnpikes © Dams 

Executive Offices 

DILLSBURG, PENNSYLVANIA 


Dallas, Texas Rochester, N. Y. 
Robert F. Smith “tl, Viee President 
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A BOLD APPROACH TO MISSILE ELECTRONICS 


a statement by DR.L.N. RIDENOUR, Director of Research, Lockheed Missile Systems Division 


Electronics is central to the technology of guided mis- 
siles. Dramatic improvements in missile performance 
require faster, more accurate perceptions and reactions 
of electronic missile guidance and control systems. 

Here at the Missile Systems Division of Lockheed, we 
are aware of this requirement. We also know that elec- 
tronics is experiencing the greatest revolution in its 
history; the vacuum tube, hitherto the cornerstone of 


electronic design, is being replaced by new solid-state 
devices which have superior performance and reliability. 
Thus the times favor a bold approach to missile elec 
tronics. Past techniques will not meet requirements of 
the future. Experience in old-fashioned electronics is no 
great qualification for the present challenge. By giving 
the broadest responsibility to scientists and engineers, we 
are trying to lay proper emphasis on the new electronics. 


Vehbed MISSILE SYSTEMS DIVISION research and engineering staff 


LOCKHEED AIRCRAFT CORPORATION * VAN NUYS, CALIFORNIA 























difficult physical conditions, but... 


India’s largest refinery 
was completed 





The 40,000 B/D refinery of 
Burmah-Shell Refineries Ltd. 
near Bombay, India is the 
country’s largest. It is capable 
of supplying an estimated half 
of India’s current require- 
ments for finished petroleum. 
Although built in the face of 
difficult physical conditions, 
close cooperation with the 
owner in planning and engi- 
neering, and exceptional co- 
ordination of construction 
allowed Lummus to finish 
almost a year ahead of the original schedule. 

A smoothly running refinery now, consisting 
primarily of crude distillation, fluid catalytic 
cracking, gas recovery, treating and blending 
units, offsite facilities and utilities, at the start 
it was only 450 acres of incredibly difficult ter- 
rain, without roads, railway or harbor. 

Battling two of Bombay’s worst monsoons, 
Lummus employed as many as 14,000 Indians 
at peak periods. Terrain was filled and drained. 
Roads, rail lines, harbor facilities, and the com- 
plete refinery were constructed. The job was 
kept moving ahead of the timetable — and fin- 
ished 21 months from the start of construction. 


a year ahead 
of 
schedule 


A project of this magnitude requires a world- 
wide organization of experienced engineers and 
construction men able to cope with any problem. 
Lummus is such an organization and can design 
and build your next plant whatever the size, 
type or location. 


The Lummus Company, 385 Madison Avenue, 
New York 17, New York. Engineering and Sales 
Offices: New York, Houston, Montreal, London, 
Paris, The Hague, Bombay. Sales Offices: Chi- 
cago, Caracas. Heat Exchanger Plant: Hones- 
dale, Pennsylvania. Fabricated Piping Plant: 
East Chicago, Indiana. 
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GENERAL RADIO Company 


275 Massachusetts Avenue, Cambridge 39, Massachusetts, U.S.A. 
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